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4 Claims,

This invention relates to the separation of pre-
cipitates such as wax, asphalt, resin and like
substances from oils, and particularly to the elec-
trical separation of hydrocarbon oils from waxes
which they contain to produce relatively oil-free
high melting point waxes.

. Many oils such as lubricating oil, fuel oil, mo-
tor fuel and other similar oils which were de-
rived from crude oils contain paraffinic, waxy,
asphaltic and resinous constituents which may
appear there by reason of having been present
in the crude oil from which they were derived or
by reason of their formation in intermediate
treating processes, such as distillation or crack-
ing. The wax-like constituents which may thus
be present limits the minimum temperature at
which these oils can be used by solidifying or con-
gealing at low temperatures. The asphaltic and
resinous bodies also are objectionable for nu-
merous other reasons well known in the art of
lubricating oil and motor fuel refining. “There-
fore in the refining of such oils, it is common
practice to remove a substantial portion of these
waxy asphaltic and resinous constituents in order
to lower the pour points and improve the quality
of such oils.

The separaticn of‘ the undesirable paraffinic
and waxy bodies from oil fractions has been ac-
complished in the past by several processes, the
most common and oldest of which are the “cold
settling” process and the “cold pressing” process.
These processes have been inefficient, time con-
suming, mechanically involved and have hereto-
fore produced separated constituents having a
high percentage of oil contamination.

- Asphaltie, resinous and tarry constituents and
color bodies have been separated by well known
processes employing acid, alkali, clay or other
chemical treatment and recently by solvents. In
the solvent process the oil contalning the unde-
sirable constituents such as asphalt, resin, color
bodies and the like, is dissolved in a quantify of
a suitable diluent such as liquid propane or.other
liquid normally gaseous hydrocarbon which has
preferably at normal temperature a low solvent
power for these bodies, while at the same time
retaining practically complete solvent power for
the desirable fractions of the oil. Such solvent
treatment results in the rejection of- asphaltic
bodies from the oil diluent solution in the form
of a relatively heavy insoluble precipitate. or as
a heavy liquid phase, a substantial portion of
which may be separated from the oil solution
by settling in a reasonable length of time. In
this solvent process, however, not only a sufficient
- quantity of the precipitate material often remains
in the oil solution in the form of an unsettled
finely divided suspension, to cause serious con-
tamination of the tinal oil product unless special
steps are taken for its complete removal, but the
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separated insoluble precipitate also still contains
a high percentage of the oil from which it was
desired to separate it. -

An object of this Invention is to overcome the
disadvantages of the heretofore employed proc-

‘esses for the separation of wax, parafiin, asphalt-

ic, tarry, resinous and color bodies from oils and
to provide an improved process for .the separa-
tion of these substances from oil which would be
efficient, economical, of high capacity and rapid

-in action, less costly in time and equipment than

processes heretofore employed. The particular
object of this invention is to provide a method
whereby the separated constituents, such as wax
separated from hydrocarbon oils will be more
thoroughly ‘deoiled and freer from contamination.
by oily constituents than has heretofore been pos-
sible except where special and costly processes
have been additionally employed for this pur-
pose. Another object of this invention is to pro-
vide a process for separating the wax from wax-
bearing oil wherein an improved recovery of oil
from the wax is accomplished, resulting in a
larger unit yield of dewaxed oil. .

In general these objects are obtained accord-
ing to the invention by subjecting the oil con-
taining the suspended precipitate bodies to the
action of an electric field and vigorously washing
the electrically separated precipitate bodies by a
relatively large quantity of recycled wash solvent.

Accordingly the invention resides in an im-
proved process and apparatus for the electro-
deposition of the suspended precipitates from oils
wherein the oil precipitate mixture is placed in
the form of a relatively thin layer upon an in-
clined moving belt electrode and subjectéd there
to an intense ionizing electric field whereby the
precipitate is deposited and held in a dense layer
upon the moving electrode surface, thus effecting

.the separation of a major portion of the oil from

the precipitate and whereby the precipitate layer
thus separated from the oil may subsequently be
thoroughly washed and further electrically treat-
ed to remove occluded and adhering oil to pro-

9 duce a relatively oil-free precipitate and a maxi-

mum recovery of purified oil. The invention also
resides in the process and apparatus wherein the
electrically deposited precipitate is vigorously
washed by a large quantity of recycled wash sol-
vent to produce a relatively oil-free precipitate.
The invention also resides in washing the pre-
cipitate at a plurality of peints and in the re-
cycling and introduction of & portion of the wash
oil to the oil feed prior to the precipitation step
and the electrodeposition of the resultant sus-

pended materials,

This process is particularly adapted and finds
one of its major industrial applications to proc-
‘esses for the separation of waxes from oil to pro-
duce high pour point oils relatively free from wax
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and high meiting puln’ waxes riatively free from
oil. it is a particular advaniage of the process
that in contradistinction to processes of settling,
centrifuging or filtering, a careful preparation of
the wax precipitate, that is as to crystal structure
or plasticity, is unnecessary and avoided. - In fact
all that is required is to separate the wax as &
solid phase by chilling or otherwise precipitating
it by reducing the solubility of the wax in the
solvent or oil. We have found that the process
works particularly well with flash chilled waxes,
‘that.is, those waxes formed by such rapid chilling
that the wax is in a very finely divided condition
and usually difficult to separate by other methods
heretofore employed.

Other objects, advantages and noyel features
of the invention will be evident her ter,

In the accompanying drawings which illustrate
preferred embodiments of the invention with
which the process of the invention may be per-
formed:

Fig. 1 is & partial sectional elevation of the
electrie treater;: v

Fig. 2 is a sectional elevation taken at line 2—2
in Fig. 1; .

Mg. 3 is & generzl arrangement of the appa-

ratus;
§—4§ in Fig 1;

Figs. 5, 6, 7 and 8 illustrate methods of shaping :

the belt electrode to carry the liquid undergoing
treatment and maintaining it in alignment on
the drums. :

The apparatus is as follows:

- The main elements of the treaters are housed
within & vapor-tight shell 10 provided with a re-
movable end i{, the whole housing being covered
by suitable heat insulating material 12. Inside
of the container {0 an A shaped, movable belt
electrode 13 extends between and around the four
rotatable metal drums {4 to (7 which are in turn
rotatably supported upon shafts 18 to 21 extend-

- ing through the pairs of bearings 22 to 28 respec-
tively. The belt electrode may be constructed of
any suitable conducting thaterial such as flexible
mrtal webbing or fabric suitably impregnated
with conductive material such as sprayed or de-
posited metal or fabric belting covered with a
metallic sheeting, but it is preferably constructed
of a metallic conducting material having s
smooth polished working surface to facilitate the
complete removal of deposited material. A belt
electrode of this type may be satisfactorily con-
structed of non-annealed chrome nickel alloy
steel sheets, 0.01 inch thick and of any suitable
width, with electrically welded lap joints, A tri-
angular shaped angle iren frame 26 is provided
for supporting and maintaining the proper sepa-
ration and alignment of the said pairs of hear-
ings 22—25. The bearings 22—24 are suitably
bolted to the corners formed by the intersecting
members of the triangular shaped frame 26 while
the bearings 25 carrying the shaft 21 are mov-
ably supported between the upright angle iron
members as shown at 28 and 28 in order to pro-
vide vertical movement of the drum {7 sufficient
to maintain the metal belt {8 in proper tension.
The bhearings 25 carrying shaft 21 and drum 7
is foreed upward against the metal belt 13 by
means of coil springs 36. Tension in these springs
is adjustable by means of a holt 21.

The two uppertiost inclined surfaces 32 and 33

of the metal belt are supported to prevent sag-.

ging by means of a plurality of metal rollers 3%
which extend across the width Qf the under sur-

PFig. 4 is a partial cross section taken at line
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face of the belt and which in turn are rotatably
supported st their ends upon suitable bearings
carried by angle irons 38 and 31. These angle
irons 38 and 37 extend along the edge of the
metal belt and are supported in place by means
of angle iron clips 39, 40, 41 and 42.

Standing at each of the lower four corners of
the triangular iron frame 28 substantially di-
rectly above each of the lower drum shaft bear-
ings is a high tension insulator as indicated at
4% and 46. From the tops of the four insulators
is supported a substantially triangular metallic
framework which constitutes the support for the
pointed ionizing electrode system. 'This electrode
supporting system comprises angle irons 47 and
48 between which extend a plurality of transverse
metal bars forming a gridwork which extends
above and substantially parallel with the upper
inclined surfaces of the metal belt and also
around and below the drum 4 as illustrated at
49. From these transverse metal rods forming
the gridwork extend the plurality of jonizing
electrodes as illustrated at §0. These ionizing
electrodes may be constructed of metal wires ap-

proximately 6 inches long and %4¢’’ in diameter,
- preferably sharply pointed at the unsupported

ends which are most adjacent to the metal belt

These ionizing electrodes may be

spaced approximately at 1 to 2 inch centers.
The electrode system just described is masain-

~tained at a high electric potential difference with

respect to the adjacent surface of the belt elec-

~ trode by means of a suitable high potential gen-
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erator 52, which is electrically connected through
the high tension lead-in insulator §3 and the flex-

. ible conductor 88. The opposite electrical circuit

from the high potential generator 52 is completed
to_the belt electrode by way of the ground con-
nection 58, through the container 10 and the me-
tallic belt electrode supporting mechanism.

A plurality of nozzles 80—86 are supported by
their connecting pipes from the walls of con-
tainer {0 and positioned adjacent the working
surface of the metal belt electrode so that liquid
supplied thereto can be jetted upon the belt sur-
face through the ionizing electric fleld at the
various points illustrated.

-A scraper 87 bears across the width of the me-
tallic belt 13 at a point approximately midway
between the supporting drums {8 and (7T and
serves to move the deposited material adhering
to the active belt surface. A roller 68 extends
across the. belt surface at a point opposite the
line of contact of the scraper 67 to receive the
pressure from the scraper which is applied to
the belt surface by means of spring €8. A hopper
186 having a rectangular shaped top opening is
provided directly below the scraper 67 to receive
deposited material removed from the belt and
to guide this material into the screw conveyer
12 by means of which the deposited material
is removed from the treater and introduced into
the accumulator 15. A heating coil 76 serves
to introduce heat into the bottom of the accumu-
Iator and an outlet connection 17 carrying valve
78 serves to drain accumulated lquid material.
The screw conveyer 12 is permanently supported
from the bottom surface of the container 48 by
means of suitable supports 713 and is driven by
means of pulley 80 which is connected to shaft
8! which in turn extends into the accumulator
15 and into the treater through a bearing and
stuffing box 82. )

The primary framework 28 together with all
of the asscciated mechanical and electrical ap-
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paratus hereinbefore described, which includes
the drums [4—I7, the metal belt electrode I8
and the lonizing electrode system comprising the
electrodes 50 and their supporting gridwork, is
movably supported upon four grooved metal
wheels 85-88. These grooved metal wheels rest
upon two rails 88 and 90 which. extend across
the width of the container 10 so that upon re-
moval of the end Il the whole treater assembly
*can be readily rolled out of the container and
repaired or replaced by another similar unit.
The container as illustrated at 10 may bé& suffi-
ciently long to contain a number of these treater
units, any one of which may thus be readily re-
moved from the container for repairs or replace-
ment with & minimum of lost time.

The belt electrode and the supporting drums
are driven by means of pulley 92 which is at-
tached to the end of shafting 93 which passes
into the container 10 through the bearing and
stuffing box 94. The flexible splined coupling 85
is provided for connecting the shaft 98 to the
end of the drum shaft 8.

" In the opposite sides of the container 10 and.
directly beneath the lower drums (4 and 6 is
provided rectangular reservoirs 100 and (Gl
formed by means of the metal partitions 102
and 103 respectively which also constitute the
flange portion of the before mentioned rails 89
and 90. These reservoirs are provided for col-
lecting liquids which have been treated on the
belt electrode surface and which drain therefrom

at these points.  Provision is made for withdraw- -

ing accumulated liquids from these reservoirs
through pipes 105 and 106. Provision is also
made for withdrawing extraneous accumulated
liquids and condensate from the bottom of the
container through pipe 107 and valve 108.

It has been found that a moving metallic belt
will not remain in stable alignment upon rotat-
ing pulleys or drums which are flat or crowned
as they are commonly constructed for ordinary
fabric or leather belts, but that in the absence
of other means for maintaining alignment the
drums or pulleys must be provided with upturned
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* spillage of the oil.
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illustrated in Figs. 6-8 Is in the resultant rais-
ing of the belt edge as shown in such a manner
as to confine the appled waxy oil layer to the
belt surface. This raising of the belt edges elim-
inates the necessity for providing special dams
bearing upon the moving belt edge to prevent

The invéntion accordingly also resides in the
special roller means for maintaining stable align-
ment of the metal belt and for retaining the
‘waxy oil mixture upon the belt surface.. -

The herein described apparatus is adapted to
perform the process of electrically separating
precipitates and solids from oils in general. It
is particularly adapted to separate wax, asphalt
and color bodies from lubricating oils, waxy, res-
inous and colored bodies from gasoline and Diesel
fuel oil, asphaltic and carbonaceous substances
from residuums and tars from coal tar oils and
the like.” It is also adaptable to the separation
of high melting point waxes, fats and fatty acids
from animal or vegetable oils containing them.

Since the process and operation of the appa-
ratus for the separation of any one of these
substances from oil is similar, the following typ-
ical operation as applied to electrical dewaxing
of wax-bearing oil is given for example. )

The wax precipitate may be formed in the

" wax-bearing oil preparatory to the electrical de-
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edge portions as illustrated in Fig. 5. As the.

metal belt moves from one side of the pulley
to the other one or the other of its edges comes
in contact with the upturned end portions of
the drum, resulting in increased tension and
elongation along that contacted edge. This elon-
gation has the effect of curving and guiding the
belt away from the upturned edge and to the
center of the drum surface. The metal belt with
this arrangement may thus oscillate slightly from
side to side but remains stable and without de-
parting materially from the desired alignment.
Other means as illustrated in- Figs. 6-8 may
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55

be successfully employed for maintaining align- .

"ment of the metal belt. A number of rollers
35z with upturned or conically shaped ends of
increased diameter may be substituted for the
rollers 35 shown in Fig. 1, with results similar
to that obtained with the before mentioned spe-
cially shaped drums. ) :

Another method optional to that illustrated in
Figs. 6 and 7 is shown in Fig. 8. Here a single
pair or a plurality of pairs of crowned rollers
35b may be employed to exert the necessary pres-
sure upon the edges of the metal belt to retain
its proper alignment. The rollers 350 may be
supported at the end shafts (45 upon suitable
bearings, variable as to height so as to adjust
the desired belt edge pressure. )

Another desirable feature of the apparatus as
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waxing process by any suitable means such as
by chilling in the presence of a suitable diluent
by indirect heat exchange with a suitable refrig-
erant, or it may be formed by direct internal
refrigeration in the presence of a liquid normally
gaseous diluent such as propane. The wax pre-
cipitate is preferably formed by the latter self
refrigeration method wherein g wax-bearing-oil-

‘liquid-propane solution is' continuously flashed

into a region of low. pressure accompanied by
the rapid evaporation of & portion of the propane
and the resulting sudden chilling and precipi-
tation of the wax in the remaining oil propane
solution. Rapid chilling such as this is known
as “flash chilling” or “shock: chilling” and ap-
parently results in-the formation of a finer wax
precipitate than is formed by slower cooling
methods, The formation of such fine precipitates
is advantageous in the electrical dewaxing
process. . : .
In the present process the warm wax-bearing
oil feed preferably prediluted with a diluent such
as liquid propane in the proportion of l%-115
to 1 so0 as to be sufficiently fluid to be readily
pumped, is supplied through line {i0 and meets
and mixes with the liquid propane diluent from-
line 11 and enters the chiller C through line
112 where, at a reduced pressure and a resulting
evaporation of a portion of the propane the tem-
perature is reduced sufficiently to precipitate wax
in the oil propane mixture. Sufficient propane
is generally added at this point through line {1t
to form a remaining solution having an effective
propane oil ratio, after evaporative refrigeration,
of from 2 to 6 volumes of propane to one volume
of oil. It is preferable to operate with an effec-
tive propane oil ratio of approximately 21 to 1.
The propane oil mixture generally at a ratio
of approximately 2%, to 1 and at a temperature
of approximately —35° F. containing the pre-
cipitated wax, is withdrawn from the bottom of

. the chiller C through line {3 by means of pump

75

{14, and is forced through line (15 to the nozzle
manifold 66 by means of which it is applied in
8 layer upon the sloping metal belt electrode
surface and runs down under the influence of
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gravity toward the drum §§. The thus applied
wax-bearing oil diluent layer containing pre-
cipitated wax is subjected to an intense ionizing
electric fleld between the lower points of the
adjacent pointed electrodes and the upper belt
surface resulting in the electrodeposition of the
wax in a dense coating upon the upward moving
belt surface. The oil propane mixtu_e thus re-
iieved of the precipitated wax continues down-

2,302,386

the wash spray nozzles 61 and 82 if desired.

- Under this condition, valve 28 is closed and

valve 128 1s open.

The dewaxing operation may be satisfactorily
carried on without employing any wash spray
from nozzle 81, depending entirely upon the
washing effected by sprays €2—8&8.

However, it has been found at times desirable
to supply fresh liquid propane wash to spray $i

ward under the influence of gravity over the belt 10 to control the propane-oil ratio upon the treat-

surface and over the deposited wax layer and
drops therefrom at the underneath surface of
the drum 186 into the reservoir 101 and is removed
from the electric treater container through pipe
106. ‘'The thus removed dewaxed oil is forced
by pump {18 through the heat interchanger (i1
and through line (18 to a suitable depropanizing
still where the propane diluent content of the
dewaxed oil is evaporated. The dewaxed oil
from which the propane diluent has thus been
removed is transported to storage. The evapo-
rated propane diluent is subsequently recovered
by compression and condensation and returned
to the treating system.

The electrically deposited wax layer travels
upon the upward-moving belt towards the drum
1§ during which travel it is subjected to con-
tinued electrical treatment from the ionizing
“electrodes and to simultaneous washing by a lig-
uid propane spray from nozzle 6i. The washed
deposited wax layer continues over the drum {8
and downward toward the drum (4 during which
time it may be subjected to vigorous scrubbing
by means of additional liquid propane sprays
from nozzles 62, 63 and 64 and to simultaneous
electric treatment from the adjacent pointed
jonizing electrodes. The liquid propane wash
containing a small percentage of oil and wax
which is removed from the thus electrically
treated and scrubbed deposited wax layer drops
from the belt at the lower side of the drum 14
into the reservoir 186 from which it is wit
through pipe 10%. The thus withdrawn wash
propane may be recirculated at any desirable
rate by means of pump (20 through return line
{21 to any of the spray nozzles 6¢ to 65 in any
desirable proportion regulatable by means of
valves §22—§27. For example the recirculation
rate distributed to the wash sprays may be from
say 1 to 10 times the quantity of propane utilized
for diluting the waxy oil feed.

Ordinarily in operation the liquid propane
supply from the before-mentioned propane re-
covery system is supplied to the treater system
through line 30, heat exchanger 1117, lines 132
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- and 133 and valve {34 to the spray nozzle 85 -

which is the last spray to contact the treated
deposited wax prior to its removal from the belt
by means of the scraper 67. The liquid propane
is thus supplied to the system in sufficient quan-
tity to replace that which is continually with-
drawn from the propane wash circulating sys-
tem through lines It{{ to be mixed with the oil
feed entering the chiller C through line 1{2 and
to replace that withdrawn frem the treater with
the treated wax and oil. The liquid propane thus
supplied through line {38 is the approximate
quantity necessary to be added to the oil feed
through line \f{{ to maintain the desired propane
oil ratio in the chiller C. Under these operating
-conditions, valve {27 is normally closed and valve
134 open. The line 35 is also provided so that
oil-free liquid propane directly from the propane
supply and recovery system may also be supplied

60
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through valve §2§ directly to either or both of 75

ing surface of the depositing electrode surface -
and to supply make-up propane to compensate

for that lost at this point of treatment by evapo-
ration from the thin film of the waxy mixture
running down over the depositing surface.

The wash propane is maintained at a tempera-
ture sufficiently low to prevent appreciable redis-
solving of the deposited wax, and the make-up
liquid propane supply entering through line (38
may be adequately precooled by suitable means

‘such as heat interchanger ({7 to maintain this

temperature-solubility condition. Additional pre-
cooling means may be employed if necessary.
However, the temperature of the incoming pro-
pane may be adjusted to cause partial solution
of the deposited wax if desired. The effect of
the propane spray is obviously to thoroughly
scrub the deposited wax layer and to remove a
substantial portion of the included and adhering
oil which has been sweated from the compactly
deposited wax layer under the influence of the
intense ionized electric fleld. This scrubbing and
washing thus produces a recovered wax which
is substantially more ofl-free than would be pos-
sible by simple electrodeposition alone. .

A particular feature of this invention resides -
in the recirculation by means of pump 20 to
the sprays 62—64 of a large volume of wash
propane without increasing the over-all propane-
oil ratio as would be ordinarily necessary where
such recirculation was not employed and where
an independent stream of propane from the pro-
pane supply system was so employed, a1l of which
was subsequently added to the oil feed. In other
words, heretofore in similar processes for elec-~
trical dewaxing the quantity of wash propane
employed to free the deposited wax from oil has
been necessarily limited to that which was re-
quired to maintain the proper oil-propane ratio
of the feed mixture. Any increase in wash pro-
pane heretofore had resulted in an undesirably
high propane-oil ratio of the feed mixture.

The recirculation of a relatively large volume
of wash propane to the wash sprays also results
in producing a recovered wax which is substan-
tially more oil-free than would be possible by
washing only with the volume of propane neces-
sary for -dilution of the oil feed to the proper
propane-oil ratio as has been the method here-
tofore. : :

The deposited washed wax is removed from
the belt electrode surface by means of the scraper
67 and is guided by means of funnel 10 into the
wax screw 12 by means of which it is withdrawn
from the: treater and forced into the wax ac-
cumulator 15. The wax is melted and freed of
propane by means of heat introduced into the
accumulator 75 through the coil 16 and the re-
sulting depropanized liquid wax withdrawn to
storage through line 1T and valve 18. The wax
thus removed from the electric treater consti-
tutes the finished relatively ofl-free high meit-
ing point wax and may be delivered to storage
through suitable means. The propane vapors
are exhausted from the wax accumulator 1§ to
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the  propane recovery system through pipe 141
and valve (48,

' The temperature of. the contents of chiller C
is regulated by varying the pressure therein by
means of valve 137 which governs the amount
of evaporation of the propane.
vapors are withdrawn through line 138 to the

" before mentioned liquid propane recovery’system.

The temperature of the treater within the con-
tainer 10 is similarly regulated by means of valve
140. The treater is thus maintained at a tem-
perature approximately equal to that of the
chilled waxy-oil feed mixture.

‘In the operation described employing propane
diluents and washes, the treater operates in an

~atmosphere of propane vapor confined within
. the treater shell. When other volatile diluents
- are employed the atmosphere within the treater

shell will consist of vapors of such diluents. The

" process. is not limited, however, to the use of 2

volatile diluents, certain substantially non-vola-
tile diluents, such as kerosene and gas oil and
medium heavy hydrocarbon fractions being fre-

- quently employed under some conditions and

. the outer surfaces of the belt electrode.

when these are employed, other suitable means
tor refrigeration are employed. The character
of the gaseous atmosphere maintained within the
treater shell,
thereupon, is not of primary importance insofar
as the electrical lonization effects of the electric
treating fields are concerned. It Is of course

necessary to avoid inflammable gaseous mixtures.
" 'The ionizing electrodes 80 are constructed .

preferably of pointed wires: which may be, as
stated hereinbefore, v to % inch in diameter
and from 6 to 12 inches long, and they are
supported at their upper ends from the support-
ing gridwork with their axes perpendicular to
These
pointed electrodes are preferably spaced from
one another at distances of approximately 1 to 2
inches on centers. 'The lower pointed ends of
the electrodes B0 are uniformly spaced from the

" outer surface of the belt electrode and adjusted

at a distance just sufficient to prevent continuous
spark-over therebetween at the operating poten-

‘tials. The operating potentials which have been

found to be effective for efficlent dewaxing of
the oil and efficient deoiling of the deposited wax,
are In the neighborhood of 50,000 to 100,000 volts

‘The resulting
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" not intended to be limiting.

5
apparatus illustrated is designed to make pos-
sible the separate collection of wash propane
deoiled wax and dewaxed oil. Another sdvan-
tage of this invention resides in the unitary
structure of the treater and means by which it
can be readily rolled from the container and
thus be made completely accessible for repairs
or adjustments or for replacement by an entire
unit.

Other volatile diluents and wash liquids such

-as liquid ethane, butane, naphtha and gasoline

may be employed in the hereinbefore described

processes. Certain non-volatile diluents such as

kerosene, gas oil and even light lubricating oil

fractions may be also employed: When non-

volatile diluents and wash solvents are employed, -
the refrigeration steps of the process may be”
accompanied by indirect heat exchange with suit-

able refrigerants through suitable heat inter-

changers.

The foregoing is merely illustrative of the
apparatus and process of the invention and is
The invention in- -
cludes any method and apparatus which accom-

25 plishes the same results within the scope of the

although having some bearing .
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and under these conditlons of voltage and elec- -

trode spacing a silent electric discharge or corona

is observed at the ends of the pointed electrodes

extending toward the belt electrode surface upon

" which the wax-bearing oil to be treated is flowed

and upon which the deposited wax  layer is
washed and electrically “sweated” or dried. This
electric potential applied to the electrodes by
means of the generator 62 is preferably unidirec-
tional and of a constant potential whereby the
maximum average potential may be maintained
between the electrodes without spark-over. ’ge
fonizing electrodes are also Dreferably ma
tained at & negative polarity while treating the
majority of waxes.

Advantages- of the process and apparatus of

this invention ‘reside in the separation of the

washing stage from the treating stage of the
treater whereby the wash propane can be sepa-

claims.

I claim:

1. A process for deoiling wax comprising pre-
cipitating wax in the wax-bearing oil, subjecting ,
the mixture to an electric fleld to separate the
wax precipitate from the oil, subjecting the sep- -
arated wax precipitate to washing with a .wash
solvent, to remove occluded and adhering ofl,
removing wash solvent from the separated wax

35 precipitate, and commingling the said removed

wash solvent with the said wax-bearing oil mix-
ture, subjecting the separated-wax precipitate to
a second washing with wash solvent to remove
additional included oil, separately removing and

40 collecting ‘the wash solvent from the second

washing of the separated wax precipitate and
recycling sald separately collected wash solvent .
‘to said second washing of separated wax pre-
cipitate.- .

2, A process according to claim 1 in which
the recycled second wash solvent is applied to
. the separated wax at a plurality of points.

3. A process for deoiling wax comprising dilut-
ing the wax-bearing ofl with a quantity of solvent,

-50 precipitating the wax In the wax-bearing oil

solution, subjecting the mixture to an electric

- fleld to separate the wax precipitate from the

oil solution, subjecting the separated wax pre-

‘eipitate to washing with a wash solvent to re-
55 move occluded and adhering oil, removing wash

solvent from the separated wax precipitate and
commingling the said removed wash solvent with
the sald wax-bearing oil mixture, subjecting the
separated wax precipitate to a second washing

60 with wash solvent to remove additional occluded

oil, separately removing and collecting the wash
solvent from the second washing of the sepa-
rated wax precipitate and recycling said sepa-

‘rately collected - wash. solvent to said second. .
68 washing of separated wax . precipitate.

4. A process according to claim 3 in which the
second- Wash solvent 1s recycled to the isecond
wasghing of separated wax precipitate at a rate

greater than that at which diluent is added to

S

rately collected and recirculated to the wash' 10 the wa.gy oll feed prior to precipitation of the wax.

sprays in large quantity without in- sny way
affecting the over an propane-oil ratio.  The

o
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