March 26, 1935. R. H. GARDNER ‘1,995,740
' ART OF DEWAXING HYDROCARBON OQILS
Filed Oct. 20, 1931 -

Faraffine Jistiilate

ilvent Stock

] Insvlated Storq ge lank
Mixing Tank /

9

Lhselated Press Room

Fress /0
fressed Orf X . ) m
—1 T
‘0, loent-Stock
‘ Mixing lank —
== :

Craching Stock

fedveing S#H E
SRS e X S BN A ”’ak

Cracﬁ/hy Stock
é Wax
—
INVENTOR
Rober? fenry Gardner
BY ’
ATTORNEYS



Patented Mar. 26, 1935

UNITED STATES

1,995,740

PATENT OFFICE

1,995,740
ART OF DEWAXING HYDROCARBON OCILS
Robkert Henry Gardner, Coffeyville, Kans., ag=
signer to Sinclair Refning Compsany, New
-York, N. ¥., a corporation of Maine

Application October 20, 1931, Serial Ne. 569,845

% Claims,

This invention relates to improvements in the
preduction of neutral oils and crystalline wax
Ifrom paraffin distillates. In referring to “paraffin
distillates” reference is intended to fractions in-

§ cluding 2 major portion of the crystalline wax

10

such as those distilled from crude petroleum
stocks derived from paraffin base or mixed base
crude petroleums. In referring to “neutral oils”
reference is intended to lubricating oil stocks
broduced from paraffin distillates by a separa-
tion of all or part of the contained wax.

- In carrying out the present invention, a chilled

: stock mixture including paraffin distillate and a
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diluent oil of lower boiling range is pressed to
separate crystalline wax from the mixture, the
diluent oil is distilled from the pressed stock mix-
ture to separate a neutral cil, or several neutral
oils of varying characteristics, therefrom, and
& chilled stock mixture including the separated
wax and a diluent oil of boiling range lower than
the wax and not lower, advantageously higher,
than the first-mentioned diluent oil is pressed to
separate crystalline wax from the mixture. Any
included diluent oil may be distilled from the
separated crystalline wax,

The diluent oils which may be used with ad-
vantage in the first pressing operation include
naphtha, kerosene and gas oil. In referring to
“naphtha”, reference is intended to low boiling
distillate petroleum fractions such as, for ex-
ample, distillate fractions having a boiling range
of 200-300° F. or 300-400° F, The use of naph-
tha diluents affords some advantages over the
use of higher hoiling kerosene and gas oil dilu-

5 ents in that equivalent viscosities can be obtained

with less dilution. - In referring to “gas oil”- ref-
erence is intended to distillate petroleum frac-
tions having a viscosity, for example, lower than
about 50 seconds (Saybolt-universal) and boiling
generally upwards of 500° F. The use of gas oil
diluents affords some advantages where extreme
freedom from odor of the crystalline wax pro-
duced is important.

The diluent oils which may be used with ad-
vantage in the second pressing operation include
gas oil- and pressed paraffin distillate. The use
of a diluent oil, particularly lower boiling diluent
oils, in the first pressing operation apparently
involves, at least in some cases, the separation
of wax of unsatisfactory crystalline structure
but, in the combined operation of the invention,
the use of a diluent oil, particularly a higher
boiling diluent oil, in the second pressing opera-
tion. apparently corrects this tendency

(CL 198-19)

Among the advantages of the invention, the
incresse in capacity to be obtained with any given
pressing plant is particularly important. This
increase In. capscity appears in at least two
aspects. First, the net capacity per press per
day In terms of paraffin distillate pressed is sub-
stantially increased, in some cases as much as
two-fold or three-fold or more. Second, the in-
vention makes it possible to handle with eco-
nomic advantage higher viscosity paraffin dis-
tillates, parafin distillates having a viscosity of
150 seconds at 100° F. as compared to paraffin
distillates having a viscosity of 120 seconds at
100° F, for example.

The following example of an operation em-
bodying the invention, in connection with which
the accompanying drawing may be regarded as
a diagrammatic flow sheet, will further illustrate
the invention.

Paraffin distillate having a viscosiuy, for ex-
ample, in the range of 100-150 seconds at 100° F
is mixed in tank 1 with an amount of diluent oil
sufficient to bring the viscosity of the mixture
within the range, for example, of 50-80 seconds
at 100° F., this mixture being effected at a tem-
perature, for example, of 80-100° F. A 48-50
API gravity, 300—400° F. boiling range naphtha,
or a 42-43 API gravity kerosene, or a 36-38 API
gravity 0-15° F. pour test gas oil, for example, is
used as the diluent oil. The mixture from tank 1
is pumped through a series of heat exchangers 4,
5 and 6 and a pair of direct expansion ammonia
chillers 7 and 8 to an insulated storage tank 9.
The mixture is cooled to a temperature, for ex-
ample, of 50-70° F, as it leaves the heat exchanger
6 and in the chillers 7 and 8 is brought to a tem-
perature such that a temperature of —13° F. to
+7°F. is maintained in the tank 9. From the tank
9, the chilled mixture is pumped through a press
10, one of a series connected by headers 11 and 12.
This series of presses is arranged in insulated
rooms in which the temperature is maintained,
for example, in the range 5-30° F. The tem-
perature of the pressed oil approximates, for ex-
ample, 5-30°F. As each press run is completed,
the press is unracked and the separated slack
wax, having a melting point of 92-105° F. for
example, is spudded from the press, melted, and
discharged to a mixing tank 13. In the mixing
tank 13 a diluent oil, 36-38 API gravity, 0-15° F
pour test gas oil for example, is mixed with the
slack wax, a temperature of 100-115° F. for ex-
ample beihg maintained in the mixing tank.
This mixture is pumped through a series of heat
exchangers 14, 15 and 16 and a direct expansion
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ammonia chiller 17 to a press 18, one of a serles
connected by headers 19 and 20. The mixture is
cooled to a temperature, for example, of 80-90° F.
as it leaves the heat exchanger 16 and in the
chiller 17 is brought to a temperature, for ex-
ample, approximating 40-50° ¥. The pressed dil-
uent oil separated from the crystalline wax in
press 18 may be used as charging stock in a crack-
ing operation to produce gasoline. At the end of
each press run, the crystalline wax is spudded
from the press, melted and discharged to tank 21
in which it is maintained at a temperature, for
example, of 115-120° F. ‘This wax may be dis-
charged directly from the tank 21 to a sweating
operation for the production of finished wax or
it may be discharged to a reducing still 22 for the
distillation from the wax of any included diluent
oil and from the reducing still discharged to a
sweating operation for the production of finished
waX. The reducing still, for example, may be a
steam still or a fire and steam still. Any diluent
oil separated from the wax in the reducing still
22 may be utilized as charging stock in a cracking
operation for the production of gasoline.
repressed slack wax collected in the tank 21 may
have a melting point, for example, of 105-115° F.
and may comprise, for example, from 50-80% of
the single pressed slack wax collected in the tank
13. The repressed slack wax discharged from
the reducing still 22 may have a melting point,
for example, of 107-120° F. The pressing oper-
ation carried out in the press 10 may be carried
out for the production, for example, of 0° F. pour
test or 15° F. pour test neutral oils. Due to &
limited solubility of wax in the diluent oils, it is
usually advantageous to carry out the first press-
ing operation at temperatures somewhat lower
than that usually used. The pressed stock mix-
ture separated in the press 18 is pumped in part
through the heat exchangers 6, 5 and 4 and in
part through the heat exchangers 16, 15 and 14,
being brought to a temperature, for example, of
80-90° F. by this heat exchange. The division of
this stock between the two series of heat ex-
changers may vary widely; three-fourths of it
may be passed through the heat exchangers 6, 5
and 4 and one-fourth of it may be passed through
the heat exchangers 16, 15 and 14 for example.
Following this heat exchange, this pressed stock
mixture is supplied to a reducing still (not shown)
in which the diluent oil component of the stock
mixture is separated from one or more neutral
oils. Any appropriate conventional reducing still
may be used to carry out this part of the opera-
tion; a pipe still-tower fractionating system for
example may be used with advantage.

Iclaim:

1. In the production of neutral cils and crystal-
line wax from parafiin distillates, the improve-
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ment which comprises pressing a chilled stock
mixture including parafin distiliate and a dilu-
ent oil of lower boiling range to separate wax
from the mixture, distilling the diluent oil from
the pressed stock mixture to separate a neutral
oll therefrom, and pressing a chilled stock mix-
ture including the separated wax and a diluent
oil of boiling range lower than the wax and high-
er than the first-mentioned diluent oil to sepa-
rate crystalline wax from the mixture.

2. In the production of neutral oils and crystal-
line wax from parafin distillates, the improve-
ment which comprises pressing a chilled stock
mixture including parafiin distillate and a diluent
oil of lower boiling range to separate wax from
the mixture, distilling the diluent oil from the
pressed stock mixture to separate a neutral oil
therefrom, pressing a chilled stock mixture in-
cluding the separated wax and a diluent oil of
boiling range lower than the wax and higher than
the first-mentioned diluent oil to separate crys-
talline wax from the mixture, and distilling any
included diluent ofl from the separated crystal-
line wax.

3. In the production of neutral oils and crystal-
line wax from paraffin distillates, the improve-
ment which comprises pressing a chilled stock
mixture including parafiin distillate and a kero-
sene diluent to separate wax from the mixture,
distilling the kerosene diluent from the pressed
stock mixture to separate a neutral oil therefrom,
and pressing a chilled stock mixture including
the separated wax and a gas oil diluent to sepa-
rate crystalline wax from the mixture.

4. In the production of neutral oils and crystal-
line wax from paraffin distillates, the improve-
ment which comprises pressing a chilled stock
mixture including parafiin distillate and & naph-
tha diluent to separate wax from the mixture,
distilling the naphtha diluent from the pressed
stock mixture to separate a neutral oil there-
from, and pressing a chilled stock mixture in-
cluding the separated wax and a gas oil diluent
to separate crystalline wax from the mixture.

5. In the production of neutral oils and crystal-
line wax from parafiin distillates, the improve-
ment which comprises pressing a chilled stock
mixture including parafiin distillate and a dilu-
ent oil of lower boiling range to separate wax
from the mixture, distilling the diluent oil from
the pressed stock mixture to separate a neutral
oil therefrom, and pressing a chilled stock mix-
ture including the separated wax and a pressed
paraffin distillate diluent having a boiling range
lower than the wax and higher than the first-
mentioned diluent oil to separate crystalline wax
from the mixture.

ROBERT HENRY GARDNER,
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