March 1, 1932 H. O. LINDGREN ET AL - 1,847,488
PROCESS OF RECOVERING PARAFFIN FROM PARAFFIN CONTAINING‘ MATERIALS

Filed May 17, 1924

[TcruoEe oL |
A0D

| AC G KmMO OROTHERDILUENa

Co0L & CENTRIFUGE ‘ COOL & CENTRIFUGE

l l
A\ PARAFFIN-FREE LIQUID I | orL & AMORPHOUS-PARAFFIN
B\ PARAFFIN MASS : J | CRYSTALLINE PARAFFIN MIASS
Ar_LEOLb DILUENT & CENTRIFYGE CooL & CENTRIFUGE
C | PARAFFIN-FREE LIQUID K| PARAFFIN-FREE 4/00/04\
D\ PARAFFIN MASS L | AMORPHOUS PARAFFIN #IASS
' ADD DILUENT, COOL & (‘EA/TR/FUGE . ADD CoLD D/U/E/Vrt? CENTRIFUGE
E | 01L & AMORPHOUS PARAFFIN M | PARAFFIN-FREE LIQUID J
" F | CRYSTALLINE PARAFFIN MASS N |,4M0/?Pﬂous PARAFFIN MASS
[ COO0L & CENTRIFUGE '. ADO COLD DILUE/VTJCEN?/?/FUGE
G| PARAFFIN-FREE LIQUID 0 FPARAFF/N-FREE LIQUID
H ;AMaﬁPyousmmFFw MASS P | AMORP0US PARAFFIN MASS
Blole[H]1]Ln]er[P]
rCr T 1T [ |
ADD DILUENT 4‘
[Dus7/LL TO CONVERT TO CRYSTALLINE PARAFFIN |
COOL 8 CENTRIFUGE
PARAFFIN-FREE LIQUID
CRYSTALLINE PARAFFIN
_ INVENTORS
WITNESS: ’ Hars O/O/L/ko’grrn
T AL, -

Arrut Gasr;af /‘74//77

ATTORNEYS.



Paténted Mar. 1, 1932

'UNITED STATES

1,847,488

PATENT OFFICE

- HANS OLOF LINDGREN, OF STOCKHOLM, AND ENUT ‘GUSTAF MALM, OF SALTSJOBADEN,

5

10

20

25

40

)

SWEDEN, ASSIGNORS TO THE DE LAVAL SEPARATOR COMPAN Y, OF NEW YORK, N. Y.,

" A CORPORATION OF NEW JERSEY

PROCESS OF RECOVERING PARAFFIN FROM PARAFFIN-CONTAINING MATERIALS

_Application filed May 17, 1924, Serial No. 714,175, énd in Gerﬁlahy June 28, 1928,

The present invention relates to the treat-
ment of materials containing paraffin, such
as (1) crude oils or tars containing parat-
fin, in order to produce lubricating oils with
a low cold test and paraffins of high quality;
(2) amorphous paraffin containing liquid hy-

“drocarbons, natural paraffins containing oils,

and other materials containing paraffin, in or-
der to produce either (a) crystallized paraf-
fins, or (b) refined amorphous paraffin with
2 high melting point; (8) distillates or re-
siduum (containing paraffin) from crude oil
or tar, in order to produce high grade paraf-
fin of uniform composition. '

"Our process is adapted to the treatment of

all .the above specified materials for secur-

ing all the above specified products; and
while the way of carrying out the process
is substantially the same in all cases, the pro-
cedure, ‘as applied to each of the specified
base materials, is herein fully described. -

Treatment of crude oils and tars containing
paraffin, to produce lubricating oils with
a low cold test and parafins with a high
melting point .

The usual process, as heretofore practiced,
involves the following procedure: The crude
oil'is distilled, and benzine or gasoline, kero-
sene, gas oils and paraffin oils are distilled
over in the order specified. - The residue in
the stills is usually “cracked”, i. e. subjected
to destructive distillation, in which proce-
-dure certain quantities of paraffin oils are ob-
tained in addition to large quantities of gas
and coke or asphalt. By cooling this paraf-
fin oil the paraffin crystallizes and can be

filtered off by means of filter presses. The .

. oil relieved of paraffin is then redistilled in
order to obtain lubricating oils. This proc-

ess is objectionable, because the preceding

distillation must be effected in such a way
that the viscosity of the oil is highly reduced,
as paraffin crystallizes only with difficulty

1

out of oils with high viscosities and is then
very difficult to filter off, ’

It the crude oil contains only very small
quantities of asphalt, the residues left after
distilling off benzine, burning oils and paraf-
fin oil are treated directly for producing lu-
bricating oils with high wviscosities. These
residues, however, contain the paraffin as
“wax” (amorphous paraffin), which is pre-
cipitated in a form that cannot be filtered,
inasmuch as the mass will block the filters
at once. Therefore, such residue is usually
diluted with gasoline or naphtha, then cooled
and caused te stand in large tanks, and on

-account of its higher specific gravity the

amorphous paraffin settles by gravity. There
is thus obtained an upper layer of a rela-

tively paraffin-free oil which is used -for the
- manufacture of highly viscous oil, and a low-
“er layer of a heavy mass rich in paraffin. This

method certainly avoids Lapairing the vis-
cosity of the heavy oil by cracking hicidental
to ordinary fractional 'distillation, but the
paraffin is incompletely precipitated and the
oil obtained has a rather high cold test. Fur-
ther, the method-is very time-consuming, and
large quantities of gasoline and oil are al-
ways tied up in the manufacturing procedure.
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It has also been proposed to treat this

residue, after dilution and cooling, by means

of centrifuges, whereby the separated paraffin -

is caused to deposit at the periphery of the
separator bowl, from where it is removed in
some way or other continuously, if possible.
It has been also proposed to dilute the resi-
due obtained with gasoline when only benzine
and lamp oil have been distilled off, to cool

and then to centrifuge. Although in this .
case the material does not suffer so much as

from cracking, temperatures are used that

cause decomposition. -
Methods that involve dilution by gasoline

(naphtha), have the disadvantage that they

Tequire large quantities of gasoline and two

distillations; benzine and kerosene being first
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distilled off from the 'crude.oil and then about

- the same quantity of gasoline being added to

dilute the residue. Consequently, large dis-
tilling plants and large quantities of fuel are
required. . : _

The usual methods for refining the paraffin
are also objectionable. It is generally be-

- lieved that the paraffin is contained in the
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_paraffin decreases as its melting point is’
" lowered, a loss to
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crude oil mainly in amorphous form, and
therefore distillation is used to convert the
amorphous paraffin to crystallized paraffin,

which can then be freed from the oil in several"
ways. The drawback of this method is that

the paraffin, which exists in' the residue in a
highly viscous solution, must be exposed to an
intentionally destructive distillation; in order
to obtain it in the form of sufficently large
crystals for the subsequent refining process.
This procedure produces paraffin of relatively

low melting point and oil of relatively low

viscosity. Inasmuch as the market price of

the manufacturer is in-
volved. : -
The present invention comprises a method
of manufacture by which a material free
from or poor in paraffin is obtainable for the
manufacture of lubricating oils; and by which
a material rich in paraffin, and with a low
viscosity, may be obtained for the ‘manufac-
ture of paraffin, and wherein the double dis-
tillation above mentioned is avoided; where-
by the viscosity of the oil, as well as the struc-

_ture of the paraffin contained in the crude oil,

can be completely preserved.

These advantages are obtained by sepa-
rating the paraffin directly out of the crude
oil. When the latter has been relieved of
water and solid impurities—by centrifugation
or by some other means—it 1s cooled so that

‘the paraffin contained in it is precipitated in

a solid state and can be separated by cen-
trifuges. If the process is applied to crude
oils that contain relatively small quantities of
light components, a diluting agent, for in-
stance gasoline, may be required to make the
oil sufficiently free flowing to allow .cen-
trifugation. . .
The invention does not exclude the primary
treatment of the crude oil with chemicals or
in some other way, in order, for example, to
free it from any asphalts contained therein, or
from ingredients or unsaturated hydrocar-
bons similar to asphalt. '

~ If the crude.oil itself contains crystalline -
paraffin, it is possible to let the same crystal-

. lize by slowly cooling it while preventing dis-

turbing effects as far as possible, and in this

- case a fractional separdtion of the paraifin

80

can be effected by two centrifugations. For
this purpose .so much material per unit of

- time i$ passed through the separator in the

6

first centrifugation that mainly the paraffin
crystals already formed and harder paraffins
are thrown against the bowl wall, while oil
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carrying the larger part of the amorphous
paraffin is discharged from the central or
inner zone of the bowl. The second cen-
trifugation is performed after another cool-
ing to a lower temperature, and with a rela-
tively slow flow of the liquid into the sepa-
rator, so that the amorphous paraffin is
thrown against the bowl wall, while oil free
the separator. - - .

The paraffin-free oil, or the oil poor in
paraffin, as obtained by one or several cen-
trifugation operations, and which—as above

-from or poor in paraffin is discharged from .

5

pointed out—retains all the characteristics

of the crude oil except the paraffin constitu-
ents, can then:be treated, in order to obtain

oil products inclusive of lubricating oils, in-
accordance with any known treatment of a.

natural paraffin-free crude oil. The output
of paraffin-free crude oil obtained in this
way, i. e: without any dilution with gasoline,
or, at least, with relatively small.quantities
of a dilution liquid, is about 80 to 90%, ac-
cording to the content of paraffin in the origi-
nal crude oil. '

The mass which, in the centrifugal oper-
ation, is thrown on the bowl wall contains a
considerable proportion of highly viscous oil.

A further step in the process involves a sub-

stantial reduction in the proportion of this

viscous oil in order to render the paraffin’

more suitable for subsequent refining. To
this end, the centrifugally separated paraffin

95

mass is diluted with any material (for in- :

stance, gasoline) that will dissolve the oil,
and the mixture of paraffin and solution of

100

viscous oil and gasoline is centrifuged. As =

the paraffin mass obtained in the first cen-
trifugal operation is already well cooled, it

‘is advisable to cool the dissolving or diluting

liquid separately, and to add it in a cooled
condition. For certain kinds of erude oil,
however, it may be of advantage to dissolve
the paraffin mass in gasoline at a higher tem-
perature, and to precipitate the paraffin by
another cooling process. i

If the quantity of viscous oil in the paraffin

‘mass obtained in the last ‘described cen-

trifugation is still too high, the mass may be
diluted and centrifuged once more. The

procedure is repeated until a product usable

for the subsequent refining process is ob-
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tained. As the paraffin-free liquid obtained V

by repeated centrifugations naturally be-
comes -more and more pure, i. e. contains
after each. centrifugation, a smaller pro-
portion of heavy hydrocarbons than is con-
tained in the product of the préceding cen-
trifugation, it is advisable to use, for in-
stance, the paraffin-free liquid from the third
centrifugal operation (the second centrifu-

“gation of the diluted paraffin mass) as a dil-

uent for the second centrifugal operation
(the first centrifugation of the diluted par-
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affin mass) in order to economize with the

- diluting liquid and distillation. :

10

15

30

35

- 40

on

(Hy

'6_5

The following is a specific example of a
process conducted in accordance with the gen-
eral description hereinbefore given:

It may be assumed that we start with crude
oil capable of being treated without dilutien.
Any traces of paraffin that may be contained

in the “paraffin-free” liquid obtained by cen- -

trifugation are ignored.. It may be further
assumed that, in the operation of centrifug-

ing the crude oil, the paraffin mass obtained
‘contains 40% of paraffin, although, in prac-

tice, this percentage will'vary. Two ex-
amples of treating the paraffin mass thus ob-
tained in the centrifugation of crude oil may
be given: o _ '

(1) Dilute once and centrifuge. This
treatment involves two centrifugal opera-
tions in the entire process.

(2) Dilute and centrifuge twice. This

treatment involves three centrifugation op-
erations in the entire process. -

In the second example, the first dilution is
effected with paraffin-free liquid taken from
the third centrifugation.. In order to render
the results obtaizied in the two instances com-
parable, such predetermined quantities of di-
luting liquid are added that in both cases the
same quantities of material will be cen-
trifuged. -

Starting with crude oil of the following

composition:

i Per cent
Benzine ______________________________
Paraffin .___________ . __ .
Other hydrocarbons - _.___-__________ 83

The compbsifions of the separated constit-

uents after the first centrifugation are as fol-

lows:

(a) Paraffin- | (&) Paraffin

free liquid mass

. Ky. % Ky. %
Benzine 13.35 7 14.4 0.65 8.7
Paraffin 3.00 40.0
Other hydrocarbons_____..__.___.| 79.15 85.6 3.85} 513
: 92,50 | 100.0} 7.50 100: 0

Ezample of single centrifugation of paraf-
fin mass.—The paraffin mass (b) is diluted
with 45 kilograms of benzine, the whole be-
ing then subjected to centrifugation. Con-
stituents of the following compositions are

obtained : :
() Paraffin- | (d) Paraffin
free liquid - mass
. Ky, % | xq.
Benzine ; a%| B2l 5| %a
Paraffin_. : . § 3.00 40.0
Other hydrocarbons__.___________| . 3.50 7.8 0.35 | 4.7
’ 45.00 | 100.0 7.50 100.0

Example of maultiple centrifugation of

3

paraffin mass—The paraffin mass (b) obtain-
ed in the first centrifugation is diluted with

18.75 kilograms of the. paraffin-free liquid
obtained by the third centrifugation men- -

tioned below. This liquid contains 18.05
kilograms of benzine and 0.70 kilograms of

70

“other hydrocarbons. The thus -diluted par- -
affin mass mentioned has the following com-
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position: :
Kilo- Per
grams cent
‘Benzine.. 18.70 5 -
Paraffin.__ 3.00 1.4
Other hydrocart_)om 4.55 ] BYAE
! .25 | 100.0
After centrifugation the separated constit-
uents have the following compositions:
(¢) Paraffin- (f) Paraffin
free liguid TRass
, 1 K| 2’| k. | %
Benzine 15,07 80.5 3.63 48.5
Paraffin : B PO, 3.00 40.0
Other hydrocarbons._.___________ 3.68 19.5 0.87 1.5
"1 18.75] 100.0| 7.0 100.0

The paraffin mass (f) is diluted with 18.7 5

kilograms of benzine and centrifugated, this
boing the third centrifugation. :

The separated constituents have the fol-
lowing compositions : .

93
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(9) Paraffin. (k) Paraffin
R free liquid mass -
Kg. %% Kyg. % .
Benzine 18.05| 96’25 | 4.33| &7
araffin 3.00 40.00
Other hydrocarbons._______..____ 0.70) 3.75 0.17 2.25
18.75 | 100.00 7.50 1_00. 00

If the benzine is distilled off from the
paraffin masses (4) and (%) paraffin masses
of the following compositions respectively

-are obtained :
First example | Second eiample
Kg. % Kg,
Paraffin, : s ms| | %us
cher hydrocarbons......___i___..| ©.35 10.5 0.17 5.4

Ifthe crude oil co_n_taiﬁs too small a propor-

_tion of light components to be directly cen-

trifu%ated, it is advisable to.use a paraffin-
free liquid obtained in a subsequent opera-
tion as a diluting agent, gasoline being saved
in this way and, consequently, the distilling
costs reduced. o

The invention is not limited in its applica-
tion to crude oils, but can also be used ad-
vantageously for treating paraffin-contain-
ing tars, mineral coals and lignites, shales and
other bituminous materials. "~ -

The applicability of the method is not de-
pendent on the use of coolers and centrifugal
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separators of special construction, the meth--

od being workable with coolers and centri-

" fuges that have been heretofore used in the

10

mineral oil industry. However, certain types
of coolers and centrifuges are preferable.
For the cooling procedure, -regenerative
apparatuses are especially to be recommend-
ed, for if such be used, the low-cooled lig-

uids, running from the separator may be used’

to pre-cool the base material or the dilut-
in%means. T : B
owls with disks and bowls without disks

. may be used for the centrifugation, the first-

15

mentioned bowls being preferred on account
of their higher efficiency. It is of course ad-
vantageous to use centrifuges from which the
paraffin mass as well as the paraffin-free lig-
nids may be discharged continuously ; but 1t

" is also practicable to use centrifuges where-

- 50

in the paraffin ' mass accumulates on the wall
of the bowl, whence it is discharged.-periodi-
cally, if necessary after stopping the bowl.

On account of the consistency of the par-
affin mass, its continuous discharge from the

bowl does not generally offer any difficulties.
Tn some cases 1t may be advantageous, how-
‘ever, when working continuously, to have re-

course to special means in order to facilitate
the discharge .of the paraffin mass. For in-
stance, mechanical auxiliary means may be
used in order to scrape off the mass from the

" bowl wall and to bring it toward the center,

35
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. is being continuously dischar,

whence it may be led away without diffi-
culty. It is also possible, however, to float

out the mass or to wash it out. In the float-

ing operation, a liquid, cooled down to a suit-
able temperature, is introduced at the outer
wall of the bowl. The liquid must have a

higher specific gravity than the paraffin mass.

A traveling cushion is then formed on which
the mass floats and together with which it is
discharged. This procedure, however, has
the drawback that it may be difficult at times
to separate the paraffin mass from the cush-
ioning liquid without impairing the quality
of the former. -
This inconvenience can be avoided if the
paraffin mass is sludged out by utilizing the
paraffin mass already obtained by centrifuga-
tion as a sludging liquid. It will be under-
stood that it is desirable, where the paraffin
ged, to so con-
strict the outlet for the para?ﬁn’ relative to
the outlet for the lighter oil, that the paraffin
mass will be as rich in paraffin as possible.
In such case, the quantity of the paraffin mass
may be so small and, consequently, the ve-

" locity thereof so low, that large paraffin crys-

&3

R3

tals, if there are any present, may stick to the
-outer wall of the bowl and accumulate there-
on. If, however, the velocity of flow is then
increased by the addition of a large quantity
of the paraffin mass that has been already
centrifugated, any paraffin crystals adhering
to the bowl wall will be torn off or they will

'ing liquid, may be reduced.

1,847,488 « -

be prevented from depositing thereon. In
order not to reduce the capacity of the bowl,
the sludging liquid is introduced separate-
ly, and not admixed with the liquid mixture

whose constituents aré to be centrifugally .

separated. In bowls with disks, it 1s there-

.fore advantageous to introduce the sludging

Iiquid between the outer bowl wall and the
disks. If this space adjacent the bowl wall
be divided into a number of axial channels,
the transverse section of the partition walls
and, consequently, the quantity of the sludg-

The discharge of the paraffin mass can also-

be facilitated by reducing the viscosity of the

‘mass. This may be obtained by the arrange-

ment of a heating surface effective to melt

the paraffin mass, wholly or partly. This

method can also be used in conjunction with
a sludging liquid, which in this case could be
introduced at a-somewhat higher tempera-
ture than that of the separated paraffin mass.
It is, however, always necessary to regulate
the application of heat in such a way that the
annular wall of paraffin immediately adja-
cent the inner or cenfral zoneé of oil will not
be so raised intemperature as to go into solu-
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tion with the oil with which it contacts. For -

example, the temperature of the sludging
liquid may be just sufficiently high to melt

layer
of paraffin adjacent to theoil. . .. ~-. .

The bringing of the separated paraffin mass
to and out the center of the bowl is facilitated
if the same be required to flow through a
number of radially or conically arranged

vantage when the above-mentioned space is
not divided into axial channels. Such devices
to increase the velocity of the paraffin mass
offer advantages in cases where no sludging
liquid is used. B BT
Treatment of amorphous paraffin materials,
oil-containing waxes, and other materials

0.

.the layer of paraffin adjacent to the sludging -
liquid but not high enough to melt the

100

.channels at a comparatively high velocity. -
The said channels may also be used to ad-

105
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containing paraffin, to produce refined

ccrystallized paraffin.. .. -

In the process, as heretofore practiced, the
amorphous paraffin is converted to crystal-
lized paraffin by destructive-distillation, and
afterwards it is freed from adhering oil by
means of filter presses. If, among the oils
contained in the materials, there is oil of a
high viscosity which renders the growing of
crystals and, consequently, the filtering and

115
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sweating of the masses difficult, this distilla- -

tion must take place at a high temperature,
with a partial destruction of the highly vis-
cous oil, which causes the paraffins to be

partly destroyed and their melting points to
.be lowered. ’

In the process involving our invention the
highly viscous oil is washed out of the paraffin

130
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Iasses, permitting subsequent and very care-
. ful distillation of the masses, thereby avoid-

ing a reduction of the viscosity of such oil

through destructive distillation. .

5  The process involving our invention is also
applicable to paraffin masses in which the
paraffin has been changed to a crystallized

_ form. o o -

In accordance with our process, the par-

10 affin masses are first freed from water and

solid impurities;, by centrifugation, or' in
some other way. . '

The paraffin masses are then diluted with

a light hydrocarbon liquid capable of dis-

15 solving the liquid hydrocarbons in the par-
affin mass, for instance, with gasoline
(naphtha), whereupon the masses are cooled.
The paraffin is thus- precipitated in a solid

state, and is removed.from the liqaid mix-
. 20 ture by means of centrifuges. In certain
cases it may be useful to separately cool the

paraffin 'mass and the diluent liquid and to
mix them in a cooled condition. ' '

_ If the mass containg crystallized as well as
25 amorphous paraffin, it may be preferable to
" use fractional centrifugation. For this pur-
pose the diluted paraflin mass is first moder-
ately cooled and centrifugated, in which op-
eration substantially all the  crystallized

30 paraffin is' separated. Then the material
from which the erystalline mass has been

separated is cooled to a lower temperature
and the remaining paraffin is separated by
centrifugation. In ‘the first operation the

85 centrifuge is run at a relatively high capac-.

ity, and the second operation at a relatively
low capacity.

It is obvious that the greater the amount -

of the added diluent hydrocarbon, the greater

40 the reduction in the content of highly viscous-

‘'oil, and as the paraffin mass centrifugated out

at’ the bowl wall contains an oil of the same

composition as does the diluted mass before
centrifugation, the content-of highly viscous
46 il in the separated paraffin mass will be cor-

- respondingly reduced. : ’
If necessary, the crystalline mass obtained
after the first centrifugation, is again diluted,
cooled and centrifugated. The second cen-
50 trifugation (of the.remaining paraffin) may
Calso be fractional. In each case the centrifu-
gation inay be repeated until the paraffin
mass is sufliciently freed from highly viscous

. oil to allow of further refining,

55 The amorphous paraffin is then distilled in
order to convert it to erystals. In order to
facilitate this distillation and to better pro-

tect the paraffin against splitting (which it

“1s desired to avoid), an oil of a viscosity and

0 of a boiling point lower then those of the-

paraffin may be added to the.paraffin mass
before distillation. The added oil then dis-

solves the paraffin, and the solution distils.
that at which

at a lower temperature than

65 the paraffin alone will distil.

The paraffin mass obtained in the distilla-
tion process may be freed from the oil either
by filtering or sweating (which hitherto has
been the usual procedure) or preferably, by
the above-described freatment comprising
dilution, cooling, and centrifugation, which
may be repeated until a salable product is

(1]

obtained. As of course the paraffin-free lig-

uid obtained by repeated. centrifugations be-
comes more and more pure, i. e. contains after
each centrifugation, a smaller proportion of
heavy hydrocarbons than after the preceding

73

centrifugation, it is preferable to use the

paraffin-free hiquid from a subsequent cen-

trifugation as a diluent for a preceding cen-
trifugation. Paraffin masses obfained in-
other ways may be treated in the same man-

ner, but the distilling process is then of course

omitted. ' R _

If the paraffin mass contains asphalt, com-
pounds similar to asphalt, and unsaturated
hydrocarbons, theése .ingrediénts can be re-
moved by chemical reagents or by other meth-
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ods used in the refining of crude oil, and such- -

refining treatment may either take place be-

_fore the first centrifugation, or at some other

stage in the complete process above-de-
scribed, according te the nature -of the par-
affin mass to be treated, '

Treatment of amorphous paraffin masses, oil-
containing waxes and other materials con-
taining pardffin, to produce refined amor-
phous paraffin with a kigh melting point

It is believed that no method éxists which
is economically workable on a commercial
scale for producing, from natural or artificial
amorphous paraffin masses, refined amor-
phous paraffin-with a high melting point. .
Therefore, such paraffin. masses are at pres-
ent mainly used as insulating masses, and
for similar purposes, whereas natural oil-free
amorphous_paraffin has a high value on ac-
count of its high melting point, and in a re-
fined condition it is much higher valued than
paraffin. ' :

In. order to produce refined amorphous
paraffin of high melting point, the process
involving our invention is so applied that
the amorphous paraffin in the oil-containing
masses is freed from oil without altering the
structure of the paraffin. The invention is
also applicable to such paraffin masses that
contain, in-addition to amorphous paraffin,
paraffin in crystals or in some other form.
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The paraffin mass is first freed from water -

and solid impurities by centrifugation. If
the paraffin mass contains asphalt, or sub-
stances similar to asphalt, or unsaturated
carbohydrates, it is treated with chemicals
or by any means known in the oil refining
art in order to remove said substances. '

The mass is then diluted with some light
hydrocarbon liquid (for instance gasoline)

125
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 after which it is cooled. The paraffin is thus

10

15-

20

recipitated in a- solid condition and may
Ee removed from the diluted mass by cen- -
trifugation. - In certain cases it is advisable
to cool the paraffin mass and the diluent lig-
uid separately and to mix them together in
cooled condition. ,

If the paraffin mass contains crystallized -

-Earaiﬁn, or amorphous paraflins of different

ardness, it may be of advantage to use frac-
tional centrifugation. For this purpose the
diliated mass is first moderately cooled and
centrifugated, in which operation the harder
paraffins will be separated. Then the mate-
rial from which the paraffins have been sep-.
arated is further cooled and the remaining
paraffin is separated by a second centrifuga-
tion. o ‘ :
If the paraffin mass separated out in the
first centrifugation is not of the required

quality, it is diluted, cooled and again cen-

trifugated. A similar fractional centrifugal

treatment may be applied to the softer amor- -

. phous paraffin separated out in the second

25
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centrifugation. In each case the operation
is repeated until, after the mixture entrained
has been ejected, a marketable product is ob-
tained. As of course the paraffin-free liquid
obtained by repeated centrifugations becomes
more and more pure, i. e. contains, after each
centrifugation, a smaller proportion of heavy
hydrocarbons than after the preceding cen-.
trifugation, it is preferable to use the par-
affin-free liquid obtained ina subsequent cen-
trifugation as a diluent for a preceding cen-

-trifugation. In thisway'economy is attained

in the use of diluting agents and also with
respect to the distillation and the fuel con-.
sumption. : oo

. With paraffin massés containing -large
quantities of asphalt, it may be useful to di-
vide the chemical refining into two or more

_.operations. The work may, for instance, be

“performed in the following way.

“The paraffin mass to be treated, after water
and solid impurities have first been removed,
is dilnted, cooled and centrifugated, in order

" to remove a-portion.of the highly viseous oil

- 50

contained in the mass, and thus facilitate the .
action of the ‘reagents used. The paraffin
mass obtained- from the centrifuge is then -
subjected to chemical refining, whereby the
main portion of the asphalt is removed, thus

" facilitating separation of the paraffin’in the

. BB

subsequent centrifugation process. If the
mass has not been diluted in connection with

" the refining - operation, it is diluted, and

" 60

cooled and again centrifugated. According
to the properties of the mass and the result
aimed at, the mass obtained in this operation
is either centrifugated again, or else subject-

- ed, at this stage, to stronger chemical refin- .

ing, whereupon the procedure comprising di-
lution and centrifugation is continued until
a marketable product is obtained. o

1,847,488

Treatment of distillates or residuwm (con-

taining paraffin) from crude oil or tar, to

produce high grade paraffin of uniform

composition ) ' »

‘When using the methods hitherto employed
for obtaining paraffin out of some crude
material, a mixture of the different paraffins

0

contained in such material is obtained. As -

these paraffins hgve melting points varying -

within wide limits, 2 mixture is obtained hav-
ing a melting point near that of the paraffin
‘which melts at the lowest temperature, which
of course means a loss to the manufacturer,
in that the market prices of paraffins increase
with their melting points. _ '

By proceeding in accordarice with the pres-
ent invention, we secure, by means of frac-
tional cooling and centrifugation, isolation

of practically uniform paraffin out of dis- °
tillates, as well as residues, from crude oil

or tar. - :
We proceed by taking the material from

ing it to a temperature at which only paraffins
of the highest melting points are precipitated
in the solid state. After these have been sep-
arated by means of centrifugation, the lig-

uid; freed from solid. ingredients, is cooled

further, whereby new quantities of paraffins
of lower melting points are precipitated,
which, too, are separated by centrifugation.
This procedure is repeated until all the par-
affin has been separated out of the liquid.
is thus possible to divide the paraffin cou-
tained in the base material into any number
of fractions of different melting points, ac-
cording to the prevalent market conditions.
Where the separation of the paraffins out
of oils‘of a high viscosity is not, substantially
complete, it may in many cases be of advan-

tage to split the paraffin, first into one or a.

few fractions, in the way described, from the
starting -material, and then to separate the

which the paraffin is to be isolated and cool- -

5

80

83

9

It
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10:

rough fractions obtained by the following

treatment. The paraffin masses obtained are
diluted with.a suitable liquid, such as gaso-
line, 'which dissolves liquid hydrocarbons,
and then are fractionally cooled and centrifu-
gated. It is thereby possible to separate the
paraffins, with regard to the melting points,

11

to the degree desired; the-advantage of the -

‘procedufre being that the highly viscous oils -

are washed off, allowing refining of the par-
affin to be readily effected in accordance with
known methods. = ' -~
The method described above has, especially
in the treatment of distillation- residuums
of high viscosity, the advantage over ordi-

nary méthods that part of the paraffin is re- -

12

moved at higher temperatures, and when low-

er temperatures are made use of, only. a rela-

the liquid from which the paraffin has been

" largely separated, and consequently the ma-

-tively small proportion of paraffin remainsin

13
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terial remaining to be centrifugally treated is
maintained in a relatively fluid condition and
therefore requires little or-no dilution.
Otherwise, the distillation of large quantities

of diluting liquid would be comparatively -

costly. ‘ . ‘ :

In order to diagrammatically show two
complete processes comprising different al-
ternative embodiments of nur invention, con-
taining essential as well as non-essential but
preferential features, a-drawing is attached
hereto which, in connection with the forego-
ing description, requires no special descrip-
tion. . I

What we-claim as new and desire to secure
by Letters Patent is:— )

1. The process of separating paraffin from

_hydrocarbon material containing paraffin and

other hydrocarbens, which comprises dilut-

ing the material with a liquid hydrocarbon,

coolin:g the diluted material to a temperature
adapted to precipitate a part of the paraffin,
centrifugally separating the paraflin mass
containing said precipitated paraffin from a

lighter specific gravity constituent contain-

ing the remaining paraffin and the bulk of
the other hydrocarbons, cooling such rem2in-
ing material ta precipitate additional paraf-
fin, centrifugally separating from such_re-
maining material the paraffin mass containing
the paraffin precipitated by the second cool-
ing from a Lighter specific gravity constituent
comprising a substantially paraffin-free lig-
uid, adding a diluent to the second paraffin

5 mass and centrifugally separating paraffin

from a lighter -specific gravity constituent
comprising a substantially paraffin-free lig-
uid, and in the course of the foregoing opera-
tion utilizing the lighter specific gravity con-
stituent separated out in a later centrifuga-
tion as a diluent preparatory to an carlier
centrifugation, and utilizing the paraffin mass

‘separated out in a later centrifugation to

facilitate, in an earlier centrifugation, the re-

5 moval of the centrifugally separated paraffin

mass from the locus of centrifugation; dis-

" tilling one of said paraffin masses containing

&0

amorphous paraffin at the temperature .re-
quired to convert amorphous paraffin to crys-
talline paraffin, diluting the crystaliine paraf-
fin mass and cooling to precipitate the crys-
talline paraffin, and centrifuging to separate

* the crystalline paraffin

S
(%)

“H

=
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2, The process of separating paraffin from
material containing such paraffin in both
amorphous and crystalline form and other
hydrocarbons, .which comprises cooling the
material to a temperature adapted to precipi-
tate crystallized paraffin, centrifugally sep-
arating such crvstallized poraffin, cooling the
remaining material to a lower temperature to

precipitate the remaining paraffin, and cen-*

trifngally separating the paraffin precipitat-
ed in the second cooling. '
3. The process of separating paraffin from

material containing such paraffin in both
amorphous and crystalline form and other
hydrocarbons, which comprises diluting the
material with a liquid hydrocarbon, cooling
the diluted material to a temperature adapted

to precipitate crystallized -paraffin, centrif-

ugally separating such crystallized paraffin,
cooling ‘the remaining material to a lower
temperature to precipitate the remaining
paraffin, and centrifugally separating the
paraffin precipitated in the second cooling.

4. The process of separating paraffin from
material containing paraffin and viscous hy-

- drocarbons, which comprises cooling said ma-

terial to precipitate paraffin, centrifugally
separating a paraffin mass, comprising pre-

-

80

cipitated paraflin and some of said viscous

hydrocarbons, from the bulk of said viscous
hydrocarbons, edding a diluent capable of
dissolving hydrocarbons to the centrifugally

separated paraffin mass to reduce its propor-

tional content of said viscous hydrocarbons,
and centrifugally separating, from the dilut-
ed paraffin mass, paraffin containing a rela-
tively small proportion of said viscou

hydrocarbons. '

5. 'The process of separating paraffin from
material containing paraffin and other hy-
drocarbons, which comprises adding a diluent
and cooling to precipitdte paraffin, centrif-

_ugally separating from the diluted material

the paraffin mass containing precipitated
paraffin and some of said other hydrocarboans,
adding a diluent capable of dissolving hydro-
carbons to the centrifugally separated paraf-

fin mass toreduce the proportional content of
“said other hydrocarbons in the resultant mix-

ture, and centrifugally separating from the
diluted paraffin mass paraffin containing a
relatively small proportion of said other hy-
drocarbons; the material from which the
paraffin is separated in the last mentioned
centrifugation being used as a diluent for the

material which is subjected to the first men--

tioned centrifugation.

6. The process of separating paraffin from.
‘material containing paraffin and other hy-
drocarbons, which eomprises cooling the ma-

85
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terial to a temperature adapted to precipitate.

.paraffin, centrifugally separating the paraffin

mass, comprising precipitated paraflin and
some of said- other hydrocarbons, from the
bulk of said other hydrocarbons, adding a
diluent capable of d:ssolving hydrocarbons
to the centrifugally separated paraffin mass
to reduce the proportional content of said
other hydrocarbons in the resultant mixture,
centrifugally separating from the diluted

paraffin ‘mass paraffin containing a smaller -

proportion of said other hydrocarbons than

was contained in the first paraflin mass, add-.-
ing a similar diluent to the paraflin mass sep--

arated out by the second centrifugation. and

centrifugally separating from the last named

115"

120

diluted paraffin mass paraffin containing a" -



8

still smaller proportion of said other hydro-
carbons. : -
7. The process of separating paraffin from
material containing paraffin and other hydro-
5 carbons, which comprises cooling the material
to a temperature adapted to precipitate par-
affin, centrifugally separating the paraffin
mass, comprising precipitated paraffin and
some of said other hydrocarbons, from the
10 bulk of said other hydrocarbons, adding a
diluent, capable of dissolving hydrocarbons to
the centrifugally separated paraffin mass to
reduce the proportional content of said other
hydrocarbons in the resultant mixture, cen-
15 trifugally separating from the diluted paraf-
fin mass paraffin containing a smaller propor-
tion of said other hydrocaﬁ)ons than was con-

tained in the first centrifugally separated par- -

affin mass, adding a diluent capable of dis-
20 solving hydrocarbons to the paraffin mass sep-
arated out by the second centrifugation to still
further reduce the proportional content of
~said other hydrocarbons, and centrifugally
separating from the last named diluted par-

affin mass paraffin containing a still smaller.
proportion of said other hydrocarbons; the.

material from which the paraffin is separated
in the last mentioned centrifugation being
used as the specified diluent for the material
30 which is subjected to the immediately preced-
ing centrifugation. ‘
8. The process of separating paraffin from
material containing paraffin and other hydro-
carbons, which comprises adding to said ma-
85 terial a diluent capable of dissolving hydro-
carbons and cooling to precipitate paraffin
containing a reduced proportion of said other
hydrocarbons, centrifugally separating the
paraffin mass, comprising a diluent and some
0 of said other hydrocarbons, from the bulk of
_said hydrocarbons, adding a diluent capable
of dissolving hydrocarbons to the centrifu-
gally separated paraffin mass to further re-
.duce the proportional content of said other
5 hydrocarbons in the resultant mixture, cen-
trifugally separating from the diluted paraf-
* fin-mass paraffin containing a smaller pro-
portion of said other hydrocarbons than was
5 ~.contained in the first centrifugally separated
0 paraffin mass, adding- a diluent capable of
. dissolving hydrocarbons to the paraffin mass
separated by the second centrifugation to still
further reduce thé proportional content of
S said other hydrocarbons, and centrifugally
5 separating from the last named diluted par-
affin mass paraffin containing a still smaller
" proportion of said ‘other hydrocarbons; the
‘material from which the/paraffin is separated
in one of the later specified centrifugations
being used as the diluent for the raterial
,which is subjected to.an earlier centrifuga-

o

60

tion. | B

9. The process'o’f separating paraffin from .

. material containing paraffin in both amor-
65‘ phous’and crystalline form and other hydro-

1,847,488

carbons which comprises diluting the mate-
rial with a liquid hydrocarbon, cooling the
material to precipitate crystallized paraffin,
centrifugally separating the mass comprising

said precipitated paraflin from the remaining |
material, cooling the remaining material to.

precipitate amorphous paraffin, centrifugally .
separating the mass comprising the paraffin -

precipitated in the second cooling from the
remaining material, and diluting one of said
paraflin masses with a liquid hydrocarbon

and centrifuging to recover the paraffin more

nearly free of said other hydrocarbons.

10. The process of separating paraffin from
material containing paraffin and other hydro-
carbons which comprises diluting the mate-
rial with a liquid hydrocarbon, cooling the
material to precipitate crystallized paraffin,
centrifugally separating the mass comprising
said precipitated paraffin from the remaining
material, cooling the remaining material to
precipitate amorphous paraffin, centrifugally
separating the mass comprising the paraffin
precipitated in the second cooling from the
remaining material, diluting one of said par-
affin masses with a liquid hydrocarbon and
centrifuging ; and utilizing the constituent of
lighter specific gravity separated in a later
centrifugation as a diluent preparatory to
an earlier centrifugation. '

11. The process of separating paraffin from
material containing paraffin and other hydro-
.carbons, which comprises adding a diluent
capable of dissolving hydrocarbons and cool-
ing to precipitate paraffin, centrifugally sep-
arating the paraffin' mass, comprising paraffin
and some of said other hydrocarbons. from
the bulk of said other hydrocarbons, thereby
reducing the proportional content of said
other hydrocarbons in the.paraffin mass, re-

(]
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peating the diluting and separating operation .

on the separated paraffin mass, and utilizing
a paraffin mass that has been so separated out
in one operation to.facilitate the removal in

another operation of the centrifugally sep-.

arated paraffin mass from the centrifuge.

12. The process of separating paraffin from
material containing paraffin and other hvdro-
carbons, which comprises adding a diluent

-capable of dissolving hydrocarbons and cool-
ing to precipitate paraffin, centrifugally sep-
arating the paraffin mass, comprising paraffin
and some of said other hydrocarbors, from
‘the bulk of said other hydrocarbons, thereby
reducing the proportional content of said
~other hydrocarbons in the paraffin mass, re-
peating the diluting and separating opera-
tion on the separated paraffii mass, utilizing
a paraffin mass that has been so separated out
in’ one operation to facilitate the removal in
another separation of the centrifugally sep-
arated paraffin mass from the centrifuge, and
utilizing the lighter specific gravity constitu-
ent separated in a later centrifugation as a

110
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diluent preparatory to an earlier centrifuga-
tion.

13, The process of separating paraffin from

material containing paraffin in both amor-
phots and crystalline form and other hydro-
carbons, which comprises diluting the mate-
rial with a liquid hydrocarbon adapted to dis-
solve said other hydrocarbons, cooling the ma-
terial to precipitate crystallized paraffin, cen-
trifugally separating the precipitated paraffin
from the remaining material containing the
remaining paraffin, cooling the remaining ma-
terial to precipitate amorphous paraffin, cen-
trifugally separating paraflin precipitated in
the second cooling from the remaining mate-
rial, diluting the paraffin that has been cen-
trifugally separated at the lower temperature
with an oil of a viscosity and boiling point
below that of the paraffin, distilling the solu-
tion thus formed at the temperature required
to convert the paraffin to a crystalline state,
and separating the last mentioned crystalline
paraffin from the major part of any other hy-
drocarbons with which it is associated after
the distillation. ’ ’

14, The process of securing crystalline
paraffin from material containing amorphous
and crystalline paraffin and other hydrocar-
bons, which comprises adding a diluent capa-
ble of dissolving hydrocarbons, subjecting the
diluted material to centrifugal treatment and
chilling required to separate a paraffin mass
of which the paraffin is mainly amorphous,
the paraffin mass at the temper-
ature required to convert amorphous paraffin
to crystalline paraffin, and separating the
crystalline paraffin
other hydrocarbons with which 1t is associ-
ated after the distillation. ' .

15. The process of securing crystalline
paraffin from material containing amorphous
and crystalline paraffin and other hydrocar-
bons, which comprises adding a diluent capa-
ble of dissolving hydrocarbons, subjecting the
diluted material to centrifugal treatment and
chilling required to separate a paraflin mass
of which the paraffin is mainly amorphous,
distilling the paraffin mass at the temper-
ature required to convert the amorphous
paraffin of the mass to crystalline paraffin,
diluting the paraffin mass with a solvent
liquid having a viscosity below that of the
paraffin, cooling to precipitate the crystalline
paraffin, and centrifuging to separate the
crystalline paraffin from the diluting agent
and other hydrocarbons with which it is as-
sociated after the distillation. ’

16. The process of producing crystalline’

araffin from hydrocarbon material contain-
mg amorphous and crystalline paraffin and
other hydrocarbons which comprises diluting

the material with a solvent liquid having a .

viscosity below that of paraffin, cooling the
diluted material, centrifugally separating

65 from said material a paraffin mass constituent

from the major part of -

9

containing some of the paraffin and a l_ighter
specific gravity constituent containing the re-

mainder of the paraffin, taking the lighter of .

said constituents and repeating the opera-
tion applied to the original material until
there is separated a mass containing paraffin
which i¢ mainly amorphous, distilling said

70

mass at the temperature required to con-

vert amorphous paraffin to crystalline par-
affin, cooling to precipitate the crystalline
paraffin, and centrifuging to separate. the
crystalline paraffin. °

17. The process of producing crystalline
paraffin from hydrocarbon material contain-

ing amorphous and crystalline paraffin and

other hydrocarbons, which comprises dilut-
ing the material with a solvent liquid hav-
ing a viscosity below that of the paraffin,
cooling the diluted material to a temperature
adapted to precipitate paraffin, centrifugaily
separating a constituent containing said pre-
cipitated paraffin from a lighter specific grav-
ity constituent, centrifuging one of said sep-
arated constituents and thereby separating a
constituent containing amorphous paraffin
from a different specific gravity constituent,
centrifuging the last named constituent and
thereby separating an amorphous paraffin
mass from a relatively paraflin free liquid,
utilizing the lighter specific gravity liquid
constituent separated out in a later centrifu-
gation as a diluent preparatory to an earlier
centrifugation, and distilling the amorphous
paraffin mass at the temperature required to
convert amorphous paraffin to crystalline
paraffin. . o

18, The method of separating paraffins
from liquid hydrocarbons: which comprises
so subjecting oil to distillation and chilling
as to produce liquid hydrocarbon fractions
containing precipitated paraffins that to a

(]
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substantial extent are in crystalline condi- -

tion, subjecting the chilled crystalline par-
affin-containing liquid hydrocarbons to cen-
trifugal force to effect a separation of the
bulk of the paraffin from the bulk of the lig-
uid hydrocarbons and, while the centrifugal
force is operative, subjecting the separated
paraffin to a mechanical action adapted to-
facilitate its expulsion from the locus of cen-
trifugal separation. - '
19. The method of separating paraffins
from”liquid hydrocarbons which comprises
subjecting oil to fractional distillation and
thereby producing liquid hydrocarbon frac-
tions containing veadily filterable paraffin
and other liquid hydrocarbon fractions that
contain paraffin not readily filterable, chill-
ing the latter to precipitate the paraffin and
subjecting the chilled paraffin-containing lig-
uid hydrocarbon fiactions -to centri?:uga,l
force to effect a separation of the bulk of the
paraffin from the bulk of the liquid hydrocar-
bons, and, while the centrifugal force is oper-
ative, subjecting the separated paraffin to a
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" mechanical action adapted to facilitate its
expulsion from the locus of centrifugal sep-
aration. A _ ;

- 20. The improvement in the treatment of

s betroieum oils for the removal of paraffin
wax contained therein, comprising Subject-
ing the oil to a cracking treatment to con- -
vert at least a portion of the wax contained -
therein to a crystalliné form, subsequently

10 chilling the oil and subjecting the cold o1l
to centrifugal force whereby the wax and
wax free oil are separated into layers, me-

- chanically discharging the wax in substan- -
tially sohid form from the zone in which it is

15 Subjected to centrifugal force in a continuous
manner at one point with movement toward
the axis of rotation, and continuously dis:

_charging the wax free oil from said zone with .

. movement toward the axis of rotation at an-

* gg other point. ‘ ' :

21. The improvement in the treatment of
petroleum oils for the removal of paraffin
wax contained therein, comprising subjecting
the oil to a cracking treatm-nt to convert at

o5 least a portion of the wax to a crystalline
~form, subsequently chilling the oil in the
‘presence of a diluent and subjecting the
chilled mixture to centrifugal force whereby
the wax and wax free oil and diluent are sep-

30 arated into layers, mechanically discharging

- the wax in substantially solid form from the -
zone in which it is subjected to. centrifugal
force at one point in a continuous manner
with movement toward the axis of rotation

85 and continuously discharging the wax free
oil and diluent from said zone with movement
toward the axis of rotation at another point.

22. The improvement in the treatment of -
petroleum oils for the removal of paraffin -

40 Wax contained therein, comprising subjecting
the oil to a cracking treatment to convert
at least a portion of the wax to a crystalline - -
form, subsequently chilling the oil in the

resence of a low boiling naphtha and sub-

¢5 Jecting the chilled mixture to centrifugal
force whereby the wax and wax free naph-

tha-oil solution are separated into layers, me-

chanically discharging the wax in substan-

tially solid form from the zone in which it is

- 5o subjected to centrifugal force at one point in
a continuous manner with movement toward
the axis of rotation and continuously dis-
charging the wax free naphtha-oil solution

" from said zone with movement toward the

55 axis of rotation at another point. ’

In testimony whereof we affix our signa-
tures at Stockholm, Sweden, this 25th day of
April, 1924.

HANS OLOF LINDGREN.

60 ' KNUT GUSTAF MALM,



