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5 Claims.

This invention relates to the depression of the
bour point of hydrocarbon oils. It is more par-
ticularly concerned with depressing the pour
point of petroleum oil fractions ordinarily used
as fuels.

The hydrocarbon fuel oils contemplated herein
include industrial gas oils, household fuel oils
such as No. 1 and No. 2 fuel oils, heavy indus-
trial fuel oils such as No. 6 fuel oil, diegel fuels,
and kerosenes.
lighter fuels, such as motor gasoline and naphthsa.
Tt will be appreciated, however, that such fuel
oils are often produced by blending distillates
with residua, or by blending various distillate
stocks. For example, various distillate stocks and
residual stocks are scmetimes “cut” with naphtha
or kerosene to achieve fuel oils with improved
viscosity characteristics and flash points.

As is well known to those familiar to the art,
many fuel oils have relatively high pour points,
i. e., they cease to fiow at relatively high tem-
peratures. The lighter fyel oils, such as No. 2
fuel oils, usually have pour points of about 0° F.
to about 15° P, It is desirable that such fuel oils
continue to flow at sub-zero temperatures. The
heavy fuel oils have pour points as high as about,
65° P, and higher. In order to utilize these fuels,
especially in cold weather, it has been necessary
to resort to costly preheating systems, such as
steam coils. A heavy fuel oil having a greatly
reduced pour point, which  will flow at lower
temperatures, has many obvicus practical and
economic advantages.

As is well known to those skilled in the art,
many materials have heen proposed as additives
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to lubricating oils to depress the pour points -

thereof. However, it has been found that many
of these additives are not generally efiective in
many fuel oils. Additionally, the initial cost of
these additives is ordinarily so high that their
uge in fuel oils is economically prohibitive, It has
been known that natural asphaltic materials will
reduce the pour point of fuel oils, However, such
materials are disadvantageous because the pour
point reversion tendencies of the fuel oil blends
are poor. In other words, after repeated cycles
of warming and cooling the blend, the pour point
properties thereof become much poorer. It is a
matter of great importance not only that a pour
point depressant reduce the pour peint of a fuel
oil, but also that the thus-reduced pour point
remain relatively constant.

It has now been found that fuel oils having
relatively low pour points and goed pour point
reversion properties can be produced easily and
gconomically. It has now been discovered that,
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by the addition of small amounts of certain
residual petroleum stocks to fuel oil, the pour
point thereof can be materially depressed, along
with good pour point reversion broperties.
Accordingly, it is an object of the present in-

-vention to provide fuel gils having relatively low

bour points. Another object is to provide an

easy and economical method of redueing the pour

points of fuel oils and of achieving good pour

boint reversion properties. A specific object is

to provide fuel oils having lowered pour poings -
and good pour point reversion charaeteristics,

containing small amounts of certain residual

petroleum stocks. Other objects and advantages

of the present invention will become apparent .
to those skilled in the art, from the following de-

tailed description. :

The present invention provides g hydrocarbon
fuel oil containing a small amount, sufficient to
depress the pour point and to improve the pour
point reversion properties thereof, of a residual
petroleum stock having an A. P. 1. gravity of be-
tween about 15.0 and about 16.0, a Sayboli Tni-
versal Viscosity of between about 150 seconds
and about 225 seconds at 210° I, a flash point of
between about 355° F. and about 365° P, and a
Conradson carbon number of between about 1.0
and about 5.0.

The additive which has been found to be effec-
tive in imparting lower bour points and good pour
point reversion characteristics to fuel oils, is a
residual petroleum stoeck which may be reduced
in viscosity by addition of a distillate lube oil
fraction from the same crude oil source, in order
to fall within a relatively narrow range of

specifications. The physical characteristics of
such an additive oil must be as follows:
AP Lgravity ._.________.____ 15.0-16.0.
Saybolt Universal Viscosity gt—
1P About 1,850 sec.
210° P 150-225 see.
Flash point ____________ 355-365° I,
Conradson carbon number _____ 4.0-5.0.

A typical residuum which meets these specifi-
cations, and which is especialy preferred herein;
Is a residual stock obtained from crude petroleum
broduced in the Smackover field, which residuum
has been “cut back” in viscosity with a disiillate
lubricating oil fraection from the same crude
oil. It must be strictly understood, however, that
other residus! stocks which meei the foregoing
specifications are contemplated within the scope
of this invention. The important consideration
with respect to the residuum utilized is that it

5 must conform io the specifications set forth here-

inhefore,
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The amount of the residual petroleum stock
which is sufficient to impart improved pour point
characteristies to the fuel oil will vary somewhat
with the particular fuel oil involved and with the
degree of pour point depression desired. In gen-
eral, a concentration of between about 0.05 per
cent and about 7 per cent is effective. When
working with the lighter fuel oils, weight con-
centrations of between about 0.05 per cent and
about 2 per cent are adejuate. However, for
heavy fuel oils, weight concentrations ranging
hetween about 2 per cent and about 7 per cent
are required.

The following specific examples are for the
purpose of demonstrating the efficiency of the
present invention in lowering the pour-points and
in imparting good pour point reversion charac-
teristics to fuel oils. It must be strietly under-
stood that this invention is not to e limited to
the particular fuel oils or to the residual petro-
leum stocks utilized in the specific examples, or
to the operations and manipulations set forth
therein. As will be appreciated by those skilled
in the art, a wide variety of other fuel oils and
residual stocks, as set forth hereinbefore, can be
utilized.

The pour point determination used herein is
the Standard ASTM Pour Test Method Dar-21T,
page 37, U. S. Bureau of Mines Technical Paper
323-B.

The Pour Point Reversion test is a laboratory
method in which the test oil is subjected to a
definite temperature eycle of alternate heating
and cooling. Two cycles have been utilized here-
in. They are plotted graphically in Figure 1, as
«Cycle A” and “Cycle ¢.”  'The solid point, or
maximum pour point, is reported as a tempera-
gure five degrees higher than the greatest pour
point observed at any timne during the test. This
method is described in the 1945 ASTM Commib-
tee D-2 Standards on Petroleum Products.

In obtaining the data for the following exam-
ples, two different batches of res'dual oil from
the Smackover field were used. These two oils
are distinguished for convenience of identifica-
tion in the present examples by calling them “Qil
A” and “Oil B.” Ail A is a Smackover residuum
having the following properties:

A BT gravity e 15.5
Viscosity, S. 8. U. at 210° Femeeei = 150200
Pour poiNt e e i 10
Flash poiNto oo °F.. 360

Oil B is a Smackover residuum having the fol-
lowing properties:

AP T gravity o 15.4
Viscosity, 8. 8. U at 210° Poeee e 200
Pour point . °p_. 15
Flash - point . oo °F__ 365

The Conradson carben number of these oils also
meels the specificaticns set forth hereinbe’ore.
Blending of these oils in the fuel oils was accom-
plished by heating the fuel oil to about 120° F.,
adding the desired amount of residual oil, and
stirring ‘at about 120° ¥. until a homogeneous
blend was obtained.

EXAMPLE1

Several blends were prepared by incorporating
various amounts of oil A in & fuel oil consisting
of about 90 per cent eracked Mid-Continent dis-
tillate stock and about 10 per cent naphtha.
The base fuel oil had the properties set forth
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in Table I. The resulting blends had pour points
as follows:

Cone., weight percent

EXAMPLE 2

To o sample of fuel oil similar to that used in
Example 1, and having the properties set forth
in Table I, was blended 0.5 per cent, by weight,
of oil B. The pour peint of the resulting blend
was —20° ¥. In the pour point reversion test,
using “Cyecle C,” this blend had a solid point of
_20° F. The blank, unimproved fuel oil showed
a solid point of 0° F. in the same test.

EXAMPLE 3

To a straight-run . distillate fuel oil derived
from an asphaltic crude oil, and hav.ng the prop-
erties ‘set forth in Table I, was added 0.5 per
cent, by weight, of oil B. The resulting blend
had a pour point of —45° F. In the pour point
reversion test, using “Cycle C,” this blend had a
solid point of lower than —20° ¥, The blank fuel
oil had a solig point of —20° F. in this test.

EXAMPLE 4

A fuel oil consisting of 80 per cent cracked
distillate stock and 20 per cent straight run stock
derived from a Mid-Continent crude, and hav-
ing the properties set forth in Table I, was
blended . with 0.5 per cent, by weight, of oil B.
The resulting blend had a pour point of —10°
7. In the pour point reversion test, “Cycle C,”
this blend had a solid point of —10° F., as com-~
pared with a solid point of —5° F. for the blank

‘ fuel oil.
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EXAMPLE b
To g straight-run distillate fuel oil derived
from Middie-Eastern crude, having the prop-
erties set forth in Table I, was added 9.5 per
cent, by weight, of oil B. The resulting blend
had a pour point of 5° F.

EXAMPLE 8
One per cent, by weight, of oil B was blended
with a coke still gas oil having the properties
set forth in Table I. The resulting blend had a
pour point of 5° F. In the pour point reversion
test this blend had a solid point of §° ¥, on both
“Cyele A” and “Cycle C.”

EXAMPLE 7
Portions of an industrial gas oii, having the
properties seb forth in Table I, were blended with
oil A in various amounts. The blends obtained
had the following pour points:

Cone., weigh Ponr
, weight percent point, ° T

EXAMPLAE 8
Tive per cent, by weight, of oil A was addeqd to
a heavy fuel oil having a flash point of 182° ¥,
a viscosity of 720 seconds Saybolt at 100° F., and
a pour point of +-65° P. The resultant blend had
a pour point of 45° F.
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Table I
PROPERTIES OF BASE FUEL OILS

Property I
! 1 I 2 , 3 ¢ s ] 6. f 7
i
i
Gravity, A, P. Y. . 820 356 405 1] 311
ASTM dist., ©'F.: |
IBP... . 456 1 3327 32! 311 459 i
S RN 401 | 30| 35| g7
4921 4¢| 385 37| 507
804 4771 400 | 416 391
813 | 483 | 42| 451 531
5261 5011 a6 439 3

653 644 | 67: 618 650
Percent rec.. . 99.0 9.5 98.5 98.0 9.5 97.0 at 760° F,
Anilina pt., ° 7. 144 155 148 171 '153.
Diesel index 51 81 56 63
Sulfur, w [ 0,30 0. 59 0.21 0,32 0.61,
B. 8. & W., percent___ . Trace | Trace 0.1 1 Trace [....._| None.
Flash, ° ¥,, P. M -l 225 146 , 138 130 220 ... 174,
Viscosity at 100° 7,
8.U L 37 e # .............................. 4,
Centistokes. ... .77 0 261 215 2.26 3.85 ...
ourpt., °F_____. 77T +15 10 ; -10 --10 i -+45 | +40,

It will be apparent from the foregoing data that, petroleum produced in the Smeckover fleld,
by the addition of small amounts of a residusl which stock has the following properties:

oil having the properties described hereinbefore, AP.ILgravity . ___________ 15.0~16.0.
the pour point of a fusl oil can be lowered ap- Saybolt Universal Viscosity at 210° F. 150-225 sec.
preciably. T will 8lso be noted that the pour 3y Flashpoint ____________ 255-365° &
point reversion characteristics of such fuel oil Carbon number (Conradson) ______ 4.0-5.0.

are excellent. In addition to the pour point de-
pressant of this invention, the fuel oil can also
contain other additives for Special purposes, as
those skilled in the art will readily understand. 35
Although the present invention has been de-
seribed with preferred embodiments, it is to be
understood that modifications and variations may 4. The composition defined in elaim 1, wherein
he resorteq to without departing from the spirit sald hydrocarbon fuel oil is a coke still gas ol
and scope of this invention, as those skilled in 40 g The composition defined in claim 1, wherein
the art will readily understand, Such variations sald hydrocarbon fuel oil is a heavy industrial
and modifications are considered to be within fuel oil,
the purview and scope of the appended claims. JAMES 8. WINTERHALTER.
What is claimed is: .
1. A hydrocarbon fuel oil containing between %

2. The composition defined in claim 1, whersin
said hydrocarbon fuel oil is a straight-run dis-
tillate Tuel oil.

3. The composition defined in elaim 1, wherein
said hydreearbon fuel oil is a cracked distillate
fuel oil,
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