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This invention relates to improvements in
treating petroleum oils and fractions there-
of containing amorphous paraffine wax to ef-
fect the removal of the wax therefrom while

5 in the amorphous state. 'The proceSs‘.,of'the
invention is of special value and application
in the treatment of petroleum oils containing
lubricating oil constituents and amorphous
wax and provides a simple ‘and economical

30 process adapted to remove .thé amorphous
‘wax continuously without a preliminary

.treatment that might impair the I_lubricating,v

. properties of the oil. - , :
In refining petroleum oils for the produc-
15 tion-of high grade lubricants it is customary-
to distill off the lighter fractions, such as gaso-
line, kerosene, etc., with steam or at reduced
pressure to avoid cracking of the lubricating
- oil constituents as cracking reduces the vis-
g0 cosity of lubricating oil constituents and
greatly decreases their value. Crude oil re-
duced in this manner contains amorphous
wax which tends to congeal at low tempera-
‘tures and its presence is therefore objection-

g5 able in a lubricating oil because of the high -

our test it gives to the oil. It is impossible
%om a practical standpoint to remove the
wax while in an amorphous state from oils
of this character in the ordinary filter press

90 due to rapid plugging of the filtering me-
dium. Tn order to convert the amorphous
wax to a crystalline form so that it might be
satisfactorily removed by filter pressing a
high temperature must be employed which is

8 such as to greatly impair the lubricating
propertiesof the oil. - : -

It has been customary in the past to blend

oils of this character with’a diluent such as
naphtha, chill the blend to an extremely, low

& temperature and allow the naphtha-oil solu-
tion to stand for a period of several days to
permit the wax to settle during which time
the entire body of oil must be maintained at

a temperature of about —10 to 0° F. This.

& treatment known as cold settling requires’
large storage capacity and an excessive
amount of refrigeration. . C

Attempts have been made to effect separa-
tion of amorphous wax from oils of this char-

80 acter by centrifugal action, but such opera-
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tions in the past have been more or less un-
satlsf_acto?' ‘due to the extremely limited
‘capacity o

‘the past have either required the use of a car-
rier liquid to remove the separated wax by
flotation .or that the bowl be heated to melt
the wax in order that it might be removed in
a liquid state. The use of a carrier liquid

has the disadvantage that the carrier liquid

itself must be.chilled to the same temperature
as the oil so that a  greater refrigerating
capacity is required and the wax after sepa-
ration from the ‘oil must be dehydrated.

of the machines it has been necessary -

‘to émploy and to the difficulties encountered .
in removing the separated wax from the zone.

of centrifugal action. Such operations in’

Further, the presence of a carrier hiquid in -

the bowl of a centrifuge of limited capacity
materially decreases the amount of oil that
¢an be handled. Heating the bowl while ro-
tating at high speeds involves difficult prob-

lems in heat transfer and increases the re-
capacity necessary to . maintain

igeratin
the bowl charge at the temperature required
for effective separation of the oil and wax.

The present inyention provides an im-
E:oved process whereby amorphous wax may

separated from oils containing it by- cen-
trifugal force and the separated wax dis-
charged continuously from the zone of cen-
trifugal action without the use of a carrier

liquid or the application of heat to any part .
of the charge within the zone of centrifugal
action. According to the present invention

the oil to be treated, which has preferably

been given a preliminary treatment such as.

treatment with 66° Baumé sulfuric acid or
filtering, to remove asphaltic. constituents
and other impurities which act as protective
colloids tending to prevent coalescence of the

" minute wax particles to form larger particles,

is blended with a diluent material such as a
closely cut low end boiling point naphtha dis-
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tillate and the blend so produced heated to a- .

temperature of approximately 100° F. to in-
sure all of the wax present passing-into solu-

tion. in the diluent. 'The mixture is then

adually cooled to a temperature of about
—10° F. and mildly agitated durin%]

chilling operation. The chilled naphtha-

the
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oil’ solutionis then subjected to centrifugal
force to effect, the separation of the wax from
the naphtha-oil solution and the separated
wax mechanically discharged in a continuous
5 manner from the zone of centrifugal action

at one point with movement toward the axis-
of rotation while the wax free naphtha-oil-

solution is discharged continuously therefrom
ip a similar manner at another point.

The blending naptha-may be subsequently
separated from the wax free oil by distillation
and recovered for further use as a diluent.

The process of the invention may be further
~ described in connection with the accompany-
ing drawings which illustrate in a somewhat
conventional manner one form of apparatus
. adapted for the practice of the improved pro-

cess of the invention, but it is intended and
will be understood that this further descrip-
tion is for the purpose of exemplification and
_that the invention is not limited thereto.
In the drawings:

10

Fig. 1 is a somewhat diagrammatic repre- -

sentation in elevation of an arrangement of
5 apparatus adapted for the practice of the
improved process of the invention.- °
~ Fig. 2 is an elevation partly in section of
one form of centrifuge suitable for use in
the arrangement illustrated in Fig. 1.
Fig. 1 of the drawings shows a storage tank
1 connected through pump 2 and line 3 with
a heat insulated mixing tank 4 having a heat-
" ing coil 5 and stirring device 6 arranged
therein. The mixing tank 4 is also provided
with a valved inlet connection 7 through
which a diluent material 'such as a naptha
* distillate may be introduced as desired.
" Valved draw-off connection 8 and pump 9
“are arranged to withdraw liquid from the
"¢ mixing tank 4 and ‘convey it to the insulated
* cooling tank 10 provided with coil 11 through
which a suitable cooling medium may be cir-

3

<

culated. Cooling-tank 10 is also equipped
ai stirring device 12.- Con-

with a mechanica
nections 13, 14 and pump 15 are arranged to
. supply cool oil from the cooling tank 10 to

the centrifuge 16. - Valved connection 132
may advantageously be provided to withdraw .

oil from the upper portion of the cooling
tank 10. The stand pipe 17 is interposed in
connection 14 to assist in maintaining a posi-
tive rate of feed to the centrifuge. Connec-
tion 18 is provided to convey effluent liquid
from the cen%rifuge to the storage tank 19:
The cold clear sclution discharged from the
centrifuge may if desired be passed in heat
exchanging relations with the fresh oil sup-
plied to the cooling tank 10 before the former
- 1s finally discharged to_the storage tank.
€3 Connection 20 is arranged to direct the solid
- material discharged from the centrifuge to
the conveyor 21. . . )

- The eentrifuge illustrated in Fig. 2 com-
prises a bowl 22 supported by supporting

-65 web 23 and rotatably mounted on the shaft
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24. A spider 25 held in place by the collar
26 is arranged to steady the end of the bowl
292 opposite to the supporting web 23. The -
element 27 is keyed to the shaft 24 and is
provided at its outer:surface with an exten-
sion 28 -which is helical in form and extends
approximately to the inner surface of the
bowl 22. 'The central portion of the bowl
22 is cylindrical in form tapering toward the -
shaft at one end. The other end of the bowl
is provided with a ring 29 extending in-
wardly from the periphery of the bowl. - The
tapered end of the bowl is continued until
it approaches nearer to the shaft 24 than the
inner edge of the ring 29. The bowl 22 is g
provided with a series of openings 80 around -
its periphery at one end beyond the ring 29.
The shaft 24 is supported by the bearings 31
and may be driven directly fromany suitable
source -of power, for example, by a silent

70
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- chain engaging the sprocket 32. The bowl

22 is driven through supporting web 23 by
the sleeve 83, for example, by a silent chain
engaging the sprocket 34. 1n the arrange-
ment illustrated sprocket 34 is slightly larger
than the sprocket 32 so that while the bowl
22 and the helix 28 rotate in the same direc-
tion, the bowl] will rotate at a slightly lower
speed. - While both the bowl 22 and the helix
28 rotate at high speed the differential be-
tween them is relatively small so thdt any
difficulties incident to the provision and care
of a high speed bearing between the shaft
24 and the sleeve 33 are eliminated. The
direction and speed of rotation of the helix
28 relative to that of the bowl 22 is such that -
the helix will operate to discharge contin-

uously at the tapered end of the bowl any

solid material 'which would. otherwise ac-

cumulate therein, for example, the bowl may

00
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"be driven at 1500 to 1800 R. P. M: and the

helix at 1550 to 1850 R. P. M. , Collecting
rings 34”- and 385 are provided at opposite

_ends of the bowl to collect the wax free

naptha-oil solution and separated solid mate- -
rial as they are discharged from the bowl.
A stuffing box 36 is arranged to prevent
leakage of the material which is introduced
through the interior of the hollow shaft 24.

In the operation of the apparatus described
and illustrated in accordance with the im-
proved process of the invention the quantity
of the oil to be treated for the removal of
amorphous wax is introduced to the mixing
tank 4 from the storage tank 1 and a diluent,
such as naptha added to the oil. The most
advantageous proportions of eil and. diluent
material will vary.-somewhat with the char-
acter of the oil and diluent material employed, -~
A blend comprising 40% of the oil to be 125
treated and 60% of a closely cut naptha dis-
tillate having an end boiling point. of ap-
proximately 430° F. will produce satisfac-
tory results in most cases.. The. naptha-oil; .
mixture is then heated to a temperature’ of 130 °

120
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- . about 100° F. and tlioiOLIghly agit:atied"t(; .

insure all of the amorphous wax passing into

solution in the naptha distillate. ‘The nap-

10

tha-oil solution is then transferred to the

cooling tank 10 where its temperature is grad-
ually reduced to approximately —10° F. by
circulating a cooling medium such as cold

calcium .chloride brine through the cooling
_coil11. The naptha-oil solution is preferably
mildly at intervals by means of a.

agitated

- mechanical stirring device 12 during the cool-

‘15,

. element 27 and is discharged to the -interior

' 20

_ing operation. The

cool oil is then pumped
to the stand pipe 17 from which it is supplied
to the centrifuge 16 in a continuous manner.
The mixture entering the centrifuge through
the hollow shaft 24 passes through the hollow

of the rotating bowl 22 through a-series of
openings 38 where it is subjécted to centrifu-
gal force. The centrifugal force to which the
mixture is subjected is many times greater
than the force of gravity and causes the wax

which is heavier than the naptha-oil solution .
- to separate therefrom forming an outer layér

o5 “which is mechanically conveyed to the ta-

pered end of the bowl by the helix 28 where

it is discharged from the bowl continuously.

. The motion of the helix relative to the bowl

../30

1is not sufficient to act positively on the liquid,

due to its greater fluidity so that-the inner

.layer of clear cold liquid will flow through

the bowl axially in a direction opposite to
the motion of the outer layer of wax, passing

- over the inner.edge of the ring 29 as it is dis-

35
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placed by fresh oil supplied to the bowl. As

‘the wax is mechanically conveyed by the helix

98 to a point nearer the axis of rotation than

the point at which the naptha-oil solution is-
discharged, while still subjected to the actién -

of centrifugal force, the last traces of the oil
or naptha-oil solution may be separated there-

from so that a maxinmim yield of wax free oil -

and a high melting point wax may be ob-
tained. The speed at which the bowl may
most advantageously be driven will vary
somewhat with the character of the oil, the

rate at- which the oil is introduced thereto
and the length of the bowl employed. In

© general, a lower speed is permissible with a

50

" -of introduction of fresh oil. With a bowl

55"

“15’” in diameter and 45’” long a rotative speed
-0£1500 R. P. M. will in most cases be suffjcient -

to effect satisfactory separation’ of the wax
from a°naptha-oil solution supplied thereto

at- a rate of 2000 to 8000 gallons per hour, -

though higher speeds may be employed .to

_ insure the separation of the last traces of
"“wax,  Where higher speeds are employed: a

60 higher elting point wax will be obtained.
' P %Vher'e a\reﬁné(l)"y has & plant equipped: for

. “'the ‘old gravity method of cold settling the
" process of the Invention may be employed in

@

conjnnction therewith. For example, the.
_cooled solution may be allowed to stand for a

are separated into layers, mechanically dis-
in a continuous manner -

'3

time bef;)re cénti‘ifuging to effect a prelimi-

nary concentration of the wax by. settling. -

A layer of cool clear liquid may then be drawn
off from the upper part of the settled liquid
body. and the remainder of the naptha-oil
solution containing the wax concentrated
therein by settling, centrifugally treated as
above described. - . - A

"In refineries which are not provided with
the equipment for present day cold settling

70
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methods the various oils or solutions now sub-. .

jected to the cold settling method of treating

may be treated continuously in accordance -
with the present invention while avoiding
heavy investment in cold settling tanks and-
excessive refrigerating capacity. - The proc-
ess of the invention has the further advan-
tages. . T
ged construction and does not require critical
adjustments or the supervision of a skilled
operator. v ' :
"I claim: .

that the apparatus required is of rug- o

85

' 1. The improvement in the treatment of

prtroleum oils for the removal of amorphous .
wiax contained therein, comprising chilling
the oil to be treated in the presence of a low"

mixture to centrifugal force, whereby the
wix and solution of wax free oil and diluent-

charging the wax
from the zone in which it is subjected to cen-
trifugal force at ond point with movement
toward. the axis-of rotation, and continuously
discharging the wax free oil and diluent ma-

the axis of rotation at another point. a
-9,-The improvement in the treatment of *
petroleum oils for the removal of amorphous
wax contained therein, comprising chilling
the oil to be trcated in the presence of a low

boiling naptha distillate and subjecting the -

boiling diluent and subjecting: the chilled

95
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‘terial from said zone with movement toward

108

chilled mixture to centrifugal force whereby
the wax and wax free naptha-oil solution are -

separated into layers, mechanically discharg-
ing the wax in a continuous manner from the
zone in which it is subjected to centrifugal
force at one point with movement toward the

ing the wax free naptha-oil solution from-
said zone with movement toward the axis ot
rotation at another point. - S
8. The improvement in
petroleum oils for the removal of amorphous- .
wax contained therein, comprising chilling’

the oil to be treated in the presence of a low

. boiling naptha distillate, subjecting - the

chilled mixture to centrifugal force, whereby
the wax and wax free naptha-oil solution are
separated into layers, causing the wax to
move axially in the zone in which it is sub-

jected to centrifugal force and causing the

wax frce naptha-oil solution to move axially
in said zone in the opposite" direction, me-
chanically discharging the wax in'a continu-

110

] : “axis of rotation and continuously discharg-
Tonger bowl and with a decrease in the rate"

118

the treatment of *

128

.
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ous manner from-the zone in which it is sub-
jected to centrifugal force at one point with
movement toward the axis of rotation and
continuously discharging the wax ~free
naptha-oil solution from .said zone with
movement toward the axis of rotation at an-

_other point. :

. 4. The improvement in the treitment of
petroleum oils for the removal of amorphous
wax contained therein, comprising heating

.the oil to be treated in the presence of a low

boiling naptha distillate and subsequently
chilling the admixed oil and diluent to a tem-

- perature below 0° F., subjecting the chilled

15

20

- the axis of rotation and continuousl

40
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“tion is discharged.

mixture to centrifugal force whereby the wax
and wax free naptha-oil solution are sepa-
rated info layers, mechanically discharging
the wax in a continuous manner -from the
zone in which it is subjected to centrifugal
force. at one point with movement tow(zit_rd
is-
charging the wax free naptha-oil ‘solution
from said zone. with movement toward the
axis of rotation at another point. ,

5. The improvement in the treatment of
petroleum oils for the removal of amorphous
wax contained therein, comprising chilling
the oil to be treated in the presence of a low
boiling naptha distillate, subjecting the
chilled mixture to centrifugal force, whereby
the wax and wax free naptha oil solution are
separated into layers, continuously discharg-

ing the wax free naptha-oil solution from

the zone in which it is subjected to centrifugal

%5 force at one point with movement toward the

axis of rotation, and mechanically discharg-

-point, . :

ing wax in a continuous manner from said -

zone with movement toward the axis of rota-

tion at a point mearer to said axis than the -

point at which the wax free naptha-oil solu-

% 6. The improvement in the

treatment of
- petroleum oils for the removal of amorphous

1,732,144

‘wax contained. therein, comprising chilling =

the oil to be treated in the presence of a

low boiling naptha distillate to a tempera-

ture below 0° F., subjecting the chilled mix--

ture to centrifugal force whereby the wax 70
-and wax free naptha-oil solution are sepa-

rated into layers, mechanically discharging
the wax in a continuous manner from the zone
in which it is subjected to centrifugal force -
at one point with movement toward the axis
of rotation and continuously discharging the
wax free naptha-oil solution from said zone
with movement toward the axis of rotation
at another point. : : :
8. The improvement in the treatment of
petroleum oils for the removal of amerphous
wax contained therein, compyising chilling
the oil to be treated in the presence of a low
boiling diluent and subjecting the chilled
mixture to centrifugal force in a separating
zone, whereby the wax and solution of wax
free oil and diluent are separated into lay-

(3

80
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ers, causing liquid oil from which wax has . -

- been partially separated to move axially: in

the separating zone while subjected to the
action ‘of centrifugal . force, mechanically
conveying wax subsequently separating from
the partially ¢larified oil axially in the op-
positely direction, continuously discharging
the wax from the zone in which it'iS'511bjec§ed
to centrifugal force at one point with move-
ment toward the axis of rotation, and- con-

920

95

tinuously. dis¢harging the wax free oil and

diluent material from said zone with move- -

ment toward the axis of rptation to anqther

In testimony whereof. I affix my signa;turé.‘,
PIERCE MASON TRAVIS.

wax contained therein, comprising chilling

the oil to be treated to below 0° F. in the

- ing a-body of: the chilled mixture to a set-
tling operation subsequently drawing off a .

50
55
‘60

60

.ment toward
© -point.- .

tion of said body, withdrawing a concentrated
mixture from the lower portion of said body
and subjecting the mixture so withdrawn to
centrifugal force whereby the wax and solu-

- tion of ‘wax free ‘oil and diluent material

are separated into layers, mechanically dis-
charging. the wax in a continuous manner
from: the zone in which it is subjected to

presence of a low boiling diluent, subject-

layer of clear liquid from the upper por-

100

105 -

110°

15

centrifugal force at one point with move-

ment toward the axis of rotation and con-

tinuously discharging the wax free oil and -
diluent material from said zone with move-
the axis of rotation at another

7. The improvement in the treatment of

petroleum oils for the removal of amorphous.

120
125

130



