LIVHASY QuvH

" LIVHJSY 1408

INVENTOR

BY }?} rb,z,on/Lﬂ«w

al10

T
d 53
W
Iz
Ll
W 4
o
3%
9L —~ -— Iy
43
d3ddidls ‘ S
——— ]
3INVdOHd
INVdOHd
0.\
¥3t4IQ0N
h HIXIN
, B :RIRE:L wpLins
== YALVIH ==
d s .v.\ d ~—2

——

S ﬂ

(=]

N
I~

o
S
o

I
o v
= d3ddliylLs ~ 10 ‘'HdSVY3d
m -— , : a3 xXvmiaa
&y INVdOHd /
. & €l ~
5 8
EE
[
=
w g ¢ ,
(o) o
M o ) muJ._.._.u.w Y
[ & > .

m m 2 = ypddidis
6 = 3 i ==

;B .um 13 21~ vﬂﬂt =
r 2 g 3NVOY
2 g

< IUVYD XYM
e
-«

s d

s | =
=

-t .

- .
0 Ll WILNd eI Y3ILVIH
% .o N I . g
- ] m\ w.\.
10 o’

— —
>
Q
z

——]
3NVdoud



Patented Nov. 15, 1938

UNHTEQ STATES

2,137,207

PATENT @??E@E

2,137,207

REMOVING WAX AND ASPHALTIO CONSTIT-
UENTS FROM OH.

James H. Grahame, Mount Vernon, and Willam
L. Douthett, Jackson Heights, N. Y., assignors
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5 Claims.

- This invention relates to a method of remov-
ing wax and asphaltic constituents from hydro-
carbon oil, and particularly to the removal of
such constituents from residual wax-bearing

. 5 mineral oil.

The invention contemplates a method of re-
fining wax-bearing oil containing relatively soft
and relatively hard asphaltic constituents where-
in the soft asphaltic constituents are removed,

10 and the oil is then dewaxed in the presence of all
or & portion of the relatively hard asphaltic con-
stituents. ‘These hard asphaltic constituents are

- . removed along with the wax and are of such a -

nature that they aid in the separation of the wax

15 from the oil, particularly where such separation .

is effected by flltration.

An object of the invention is to remove the soft
asphalt from the wax-bearing oil prior to de-
waxing, while taking advantage of the filter-aid

20 properties of the hard asphaltic constituents of. -

the oll in the subsequent dewaxing step. The soft

asphaltic material contained in the oil may com-

. prise & substantial proportion thereof, and since

this material must be eliminated sooner or later,

25 it is desirable to eliminate it prior to the dewaxing

step so as to thereby increase the capacity of ex-

isting dewaxing equipment, and thus afford more
economical operation.

In carrying out the process of this invention,

30 a solvent, such as propane, is mixed with a wax-

bearing residual oil such as derived from Mid-

Continent crude for example. The ratio of pro-.

pane to oil is such that the asphaltic material
precipitated from the mixture at a temperature
35 of around 80° to 100° F', comprises mainly the as-
phaltene type of constituent which tends to sep-
arate in hard granular form. The soft and resin-
ous type of asphaliic material comprising, in
many cases, the bulk of the asphalt content of
40 the oil remains in solution along with the oil and

waXx. This solution is removed and modified to -

effect removal of the soft asphaltic and resinous
material.
Modification of the solution may he accom-
45 plished by the addition of a further quantity of
_propane, and subjecting the resulting mixture to
‘settling at a. temperature of around 125° to 150°
F. Under these conditions, the soft asphaltic
and resinous material is-removed. -
50 To the remaining solution is added the precipi-
' tate containing hard granular asphalt removed
in the preliminary operation. This mixture is
then 'subjected to dewaxing in the conventignal

manner, involving chilling to a temperature of’

66 0° F. to —40° F. and removing the resulting

(CL 196~-18) -

precipitate composed of wax and asphaltic ma-
terial by filtration.

The dewaxed solution may still contain sub-
stantial amounts of asphaltic material, and in "
which case it is advantageously subjected to set-
tling at a temperature of around 125° to 150° P,
to remove any remaining asphaltic material as
8 precipitate,

Instead of propane, other liqueﬁed normally
gaseous hydrocarbons may be employed, such as
.ethane, propylene, butane, etc., or a light petrol-
eum fraction composed of a mixture of such hy-
drocarbons. ’

It is-also contemplated that the dewaxing step

may be carried out in the presence of a suitable
wax antisolvent Hquid, such as acetone, methyl
ethyl ketone, liquid sulphur. dioxide, benzalde-
.hyde. The anti-solvent liquid may be added to
the solution of wax-bearing ofl and light petro-
leum solvent subsequent to the removal of the
soft, asphalt fr#,ction

Where it is"desired to subject the dewaxed ofl

to.a further solvent refining step for the removal
of low viscosity index - -constituents, advantage
~may be taken of the selective action of the wax
‘anti-solvent liquid. That portion of the anti-
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solvent liquid remaining in the dewaxed solu- -

. tion may comprise:a. portion of the selective sol«
vent mixture used in the subsequent solvent.ex-
traction of - oil.

Heavy residual wax-bearing fractions, such as

30

derived from Mid-Continent crude, contain large -

amounts of asphaltic and reslnous material in
addition to the wax. For example, such a resid-
uum may contain around 12% to 18% by. vol-
ume of paraffin wax, and around 30% to 40%
by volume of tarry material.

This ‘proportion of tar represents the portion
of the oil removed in the acid layer obtained
‘when about five parts of the residuum, diluted
with an equal quantity of Stoddard solvent, are
agitated with about one part of 93.2% sulphuric
acid. This tarry material comprises constituents
which are of the character of asphaltenes, and
also constituents which are of a resinous nature,

The asphaltenes are léss soluble in propane
than the resinous material: that is, both the as- o

" phaltenes and resins will precipitate from a mix-
ture of propane angd-oil containing them at a
temperature of 130° to 150° F. But at lower
temperatures, while the asphaltenes will pre-
cipitate from the same mixture, the resins will
precipitate in correspondmgly smaller ‘amount.
In other words, the lower the temperature, the
more soluble the resinous material is in the sol-
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vent. At low temperatures, such as prevail dur-
ing dewaxing, practically all of the resinous
type of asphaltic materlal may. remain in solu-
tion.

It has been found that the asphaltene type of
material which separates from a mixture of about
one part of residuum and three to four parts of
propane, at a temperature of around 90° F, and
below, imparts free-filtering characteristics to
the wax precipitated from such oil; that is, as-
phaltenes separate from such & mixture in a
relatively dry, hard, granular form, and thus
provide an effective, solid, inert filter-aid ma-
terial for aiding in the filtration of the solidifled

wax from a mixture of wax-bearing oil and sol-.

vent. .

When the wax is precipitated from the wax-:

bearing solution in the presence of these in-
soluble asphaltic constituents, the resulting pre-
cipitate is of a hard granular nature, and such
that it can be removed by filtration at compara-
tively rapid rates. For example, the filtration
rates may range from ten to a hundred times
as rapid as those prevailing in the case where
these asphaltic constituents are not present in
the filter cake.

By proceeding in accordance with the process
of this invention, the above mentioned hard
granular asphaltene constituents desired as a
filter-aid are segregated in a preliminary opera-
tion. FPollowing this, the remainder of the as-
phaltic and resinous material comprising soft
asphalt is removed, and thereafter the hard

- granular material preliminarily precipitated is

mixed back with the wax-bearing solution from

‘which the soft asphalt has been removed. In

" this way, the soft.asphalt is eliminated prior to

dewaxing, and the subsequent dewaxing is ef-

" fected in the presence of the hard granular as-
40
* . v“"When dewaxing a Mid-Continent type of re-

phaltic constituents originally present in the oil.

..siduum, satisfactory filtration rates have been
-“‘obtained when the wax filter cake comprised
“'about’ one part of asphaltic material to about

45

three parts of wax. The asphaltic material thus

~present in the wax cake comprised about 2%

50

55

to 5% of the total asphaltic matter contained

in the residuum. -

In order to more fully describe the process of
the invention, reference will now be made to
the accompanying drawing showing a flow di-
agram of the process. Cylinder stock residuum
derived from Mid-Continent crude is drawn from
a source not shown and introduced to a mixer I.
Liquefied propane, also from a source not shown,
is introduced to the mixer | in the proportion of

. .about four parts of propane to one part of oil.

60

The resulting mixture is then conducted to a
~settler 2 maintained at a temperature of around

80° to 100° F. The asphaltic. material precipi-
tated in this settler is withdrawn in the form
of a slurry from the bottom thereof through a
pipe 3 to which reference will be made later.
The solution of oil and propane in the upper
portion of the settler 2 is withdrawn through the
heating coil 4, and conducted to a settler 5. If
necessary, a further quantity of propane may

- be mixed with the solution prior to passage

70
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through the heating coil 4, The solution is msin-
tained in the settler 5 at a temperature of around
130° to 150° ¥. to cause precipitation of the soft
and remaining asphaltic constituents of the oil.
The precipitated matter is withdrawn from this
settler through a pipe 6 to which reference will
be made later.

12,187,207

The solution accumulating in the upper por-

.'tion of the settler 5§ is drawn off and conducted

to a mixer T wherein it is mixed with the pre-
cipitated material removed from the settler 2
through the pipe 3 previously referred to. An
additional quantity of propane may also be added
to the solution at this point, if desired. From
the mixer 1, the mixture is conducted through
a heater 8 and a chiller 8. In the heater 8 the

‘mixture may be heated to a temperature of

around 150° to 190° F'. prior to introduction to
the chiller. Where it is desired to omit the

heating step, the mixture may by-pass the heat-

er and be conducted directly to the chiller 9.
The heating step is desirable where the wax-

» bearing solution contains either an artificial or a

naturally-occurring wax crystal modifying sub-
stance. It has been found that when the solu-
tion does contain such substance, heating to an
elevated temperature such as that mentioned,
prior to chilling, promotes the modifying action
of the substance upon the- structure of the wax
crystals precipitated from the solution during
the subsequent chilling.

Heavy residual lubrlcating oil stocks usually
contain naturally-occurring resinous constitu-
ents which possess the ability to modify the wax
crystal structure.
times deficient in this respect, and therefore it is
particularly desirable to add an artificial modi-
fying substance, such as crude Montan wax,
aluminum stearate, or a mixture thereof. In
such case, the modifying substance may be in-
corporated in the wax-bearing solution prior to
introduction of the solution to the mixer 7.

The chiller 9 is advantageously of the evapo-
rative type wherein chilling is effected by vapo-
rizing surplus propane from the wax-bearing so-

. lution undergoing chilling. On the other hand,
_ the chiller may be of the more conventional type

wherein the wax-bearing solution is chilled by
passage in indirect heat exchange relationship
with a refrigerant.

From the chiller 9, the solution is conducted at
a temperature of around 0° to —50° F. to a filter
10 to effect removal of the wax.

The resulting dewaxed filtrate is conducted
through a heating coil {1, and from there to a
settler 12 wherein any remaining asphaltic mat-
ter is precipitated. This may be accomplished
by maintaining the settler at a temperature in
the range 125° to 130° F., either with or without
the addition of a further quantity of propane.
The precipitated material, mixed with some pro-
pane, is withdrawn from the bottom of this set-
tler and conducted to a stripper 13 to remove the
propane from the asphalt. |

The solution accumulating in the top of the
settler 12 is conducted to a stripper 4 wherein
the propane is removed to produce a dewaxed de-
asphalted oil.

The soft asphalt which is withdrawn from the
bottom of the settler 5 through the pipe 6 is con-
ducted to a washer 15 wherein it may be washed
with a further quantity of propane. This washer
may be maintained at a temperature of 130° to
150° ., or at a temperature slightly above that
maintained in the settler 5.

The resulting precipitated material is drawn
off to a stripper 16 wherein the propane is re-
moved, leaving the soft asphaltic material,

The solution collecting in the upper portion of
the washer 15 may be withdrawn directly to a
stripper 17 to effect removal of the propane and

. p_roduce an oil product of intermediate character.
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Less viscous oils are some- -
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On the other hand, this solution may be con-
ducted to the mixer 1, previously referred to, and
therein mixed with the main body of solution
for dewaxing.

While certain temperatures and temperature
ranges have been specified with respect to the sev-
eral operations described in the foregoing state-
ment and description of the invention, it is con-

templated that other temperature conditions may

be employed, depending upon the nature of. the

oil undergoing treatment, and also upon the de-.

 gree of the refining action required.

15
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For example, in effecting separation of the
hard granular asphaltic constituents, the tem-
peratures may range from a point- substantially
below 80° F., to around 125° F. or even higher.
While lower temperatures may be employed in
this step, it is desirable to select a.temperature
above that at which any substantial amount of
wax would precipitate from the solution along
with the hard asphaltic constituents.

‘With respect to the second step, wherein the

soft asphaltic constituents are removed, the tem-
peratures may range from 125° to 180° F'., for ex-
ample. )

Obviously, many modifications and variations
of the invention; as hereinbefore set forth, may

"~ be made without departing from the spirit and

30

. scope thereof, and therefore only such limitations

should be imposed as are indicated in the ap-

* pended claims.

- 35
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We claim: )

1. The method of removing asphalt and wax
from residual wax-bearing lubricating oil con-
taining a relatively large amount of both soft
and hard asphalt comprising mixing the oil with
a liquefied normally gaseous hydrocarbon in such

proportion that at a temperature of around 80°

to 100° F., a small amount of hard granular as-
phalt is precipitated maintaining the mixture

at such temperature to precipitate a slurry of .

. hard granular asphalt amounting to about 2%

45

50

to 5% of the asphaltic content of the.residuum
and mixed with some solvent, removing the slurry,
adding further solvent to the remaining solu-
tion, maintaining the solution at a slightly higher
temperature sufficient to precipitate remaining
asphaltic constituents, removing the asphaltic

constituents so precipitated, thereby leaving a -

deasphalted solution, mixing the deasphalted so-
lution with said slurry containing hard granular

asphalt, chilling the mixture to a temperature of '

0° ¥. and below tc precipitate wax, and filter-
ing the cold mixture to remove the wax in the
presence of ‘said hard granular asphalt.

2. The method according to claim 1 in which
a small amount of & wax crystal regulator is in-
corporated in the mixture of oil, solvent and hard
granular asphalt.’

3. The method of removing asphalt and wax
from residual wax-bearing lubricating oil con-
taining a relatively large amount of both soft
and hard asphalt comprising mixing the oil with
8 liquefied normally gaseous hydrocarbon in such
proportion that at a temperature of around 80°

to 100° F'.  small amount of hard granular as-

3

_ phalt is precipitated, maintaining the mixture at -

such temperature to precipitate a slurry of hard - -

granuler asphalt amounting to about 2% to 5%
of the asphaltic content of the residuum and
mixed with some solvent, removing the slurry,
adding further solvent to the remaining solution,
maintaining the solution at a slightly higher tem-

" perature sufficient to precipitate remaining as-
-phaltic constituents, removing the asphaltic con-

stituents so precipitated thereby leaving a deas-

- phalted solution, mixing the deasphalted solution

with said slurry containing hard granular as-

10

phalt, incorporating in said mixture a small .

amount of a wax crystal regulator, heating the
resulting mixture to a 'temperature in’ the range
150° to 190° F., chilling the mixture to a tem-
perature of 0° F. and below to precipitate wax,
and filtering the cold mixture to remove the wax
in the presence of said hard granular asphalt.

4. The method of removing asphalt and wax
from residual wax-bearing lubricating oil con-
taining a relatively large amount of both soft

and hard asphalt comprising mixing the ofl with

a Hquefied normally gaseous hydrocarbon in such

proportion that at a temperature of around 80°

to 100° F.,, a small amount of hard granular as-
phalt is precipitated while  the bulk of the as-
phalt is retained in solution, precipitating from
the mixture a small amount of hard granular
asphalt in the form of a slurry mixed with some

" solvent, removing the slurry, maintaining the re-

maining mixture at & temperature of around 130°
to 150° F., and while at such temperature pre-
cipitating remaining asphaltic constituents, re-
moving the asphaltic constituents so precipi-
tated, thereby producing a deasphalted solution,

mixing the deasphalted solution with said slurry.

containing hard granular asphalt, chilling this

. mixture to precipitate wax and filtering the

chilled mixture to remove the wax in the presence
of said hard granular asphalt.

5. The method of removing asphalt and wax
from residual wax-bearing lubricating oil con-
taining a relatively large amount of hoth soft

and hard asphalt comprising mixing the oil with-
& liquefied normally gaseous hydrocarbon, main-
taining the mixture at a temperature of around

80° to 100° F. sufficient to precipitate a slurry

_ of hard granular asphalt amounting to about 2
‘to 5% of the asphaltic content of the residuum

and mixed with some solvent, removing the slurry,
maintaining the remaining solution at a temper-
ature of around 130° P, and ahove sufficient to

.precipitate remaining asphaltic constituents, re-
" moving the asphaltic constituents so precipitated,

thereby producing a deasphalted solution, mixing
the deasphalted solution with. said slurry con-
taining hard granular asphalt, chiiling the mix-
ture to precipitate wax, and fillering the cold
mixture to remove the wax in the presence of
said hard granular asphalt.

.JAMES H. GRAHAME.
* WILLIAM L. DOUTHETT.
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