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mesne assignments, to Red River Refining Com-
pany, Chicago, I, a corporation of Delaware

Application August 24, 1925, Serial No. 52,118

26 Claims.

This invention relates to mineral oil distilla-
tion; and in particular it relates to processes of
and apparatus for distilling petroleum oils in the
manufacture of useful products therefrom, and

5 especially in the manufacture of lubricating oils
by distillation under high vacuum. The novel
oils resulting from the new processes are also
comprised in the invention.

While not restricted in certain of its broader

—
=]

vacuum, the invention is of greatest present util-

ity in that field which will therefore be more par-

ticularly referred to hereinafter in explaining the
_ principles upon which the broad invention rests.

In a prior patent, No. 1,448,709, granted
March 13, 1923, this applicant has disclosed and
claimed a high vacuum distillation process for
the manufacture of useful products, notably
lubricating oils, from petroleum oils and residues;
and the present invention, although broad in
scope as above indicated, is concerned more par-
ticularly with the manufacture of high grade
lubricating oils by methods involving broadly the
principles and conditions of operation disclosed
in said prior patent. .

The patented process aforesaid makes use of
distillation pressures which do not exceed 25 mil-
limeters mercury absolute as a maximum and
which are most desirably even much lower, com-
monly 5 millimeters or less. . Said process gives
excellent results-in practice and at the present
time is employed commercially on a large scale
for the manufaéture of high grade lubricating
oils. Nevertheless it has been found that with
certzin types of crudes or residua, especially
these high in combined sulfur, nitrogen, organic
acids, or complexes including some or all of such
constituents, difficulty is sometimes experienced
in cbtaining by the patented process lubricating
oil fracfions that are perfectly sweet as to odor
and taste and that do not darken in color or as-
sume an undesirable cast after prolonged ex-
- 45 Dosure to light or standing in storage for a con-
siderable time. -This instability and other un-
satisfactory characteristics of lubricating oil dis-
tillates obtzined from such starting materials
are due to the presence in said distillates of or-
ganic acids or compounds of sulfur or nitrogen,
or complexes of these, which are tenaciously held
by the lubricating distillates notwithstanding
the fact that such contaminating impurities are
generally of substantially lower boiling point than
said distillates. .
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“aspects to distillation of lubricating oils under-

(CL 196—77)

Among such crude 'oils above referred to may
be mentioned by way of example the following:

. |Gravity 17.3° Bé.
Smackover crude- - -———ee——- {Sulfur about 3%

Nevada County Gravity 14° Bé.
(Arkansas) crude ... ——-—- J(Sulfur about 3%
Cacalilao . {Gravity 12° Bé.
(Mexico) crude_ . . ___. Sulfur about 4 to 5%.

California and Mexican crudes generally, most 10
of which are high in sulfur and in organic acids
espec@ally. :

The foregoing are merely typical of starting
materials well adapted for manufacture of high
grade lubricating oils by the process of the pres- 13
ent invention. Heretofore it has been impossible
to produce marketable lubricating oils from such
starting materials. : vt .

Principal objects of the invention. are to pro-
vide a method or process wherein the difficulties 20
heretofore encountered in utilizing this class of
starting materials are overcome and production
of valuable and thoroughly satisfactory high
grade distillates is made possible, especially lub-
ricating oil distillates, from low grade crudes and 23
residua of the type above discussed; also fo pro-
vide apparatus for carrying out such method.
Other objects are in general to make it possible
to obtain from such starting materials sweet and
stable mineral oil distillates, whether lubricating 30
oils or not, and also irrespective of whether the
distillation be conducted under high vacuum or
not. Still further objects and advantages of the
invention will become apparent as the description
proceeds.

In general, the process of the present invention
involves vaporization of the crude petroleum or
other mineral oil starting material, or a large
‘part thereof, and fractional condensation of the
resultant vapors in such manner that separation
of the desired condensate is effected -with mini-
mum exposure thereof to contact with the lighter
vapors and gases which carry most of the delete- -
rious compounds it is desired to exclude from 45
said cordensate, so that little or no opportunity
is afforded for said condensate to abserb and he-
come contaminated by said compounds. “In the
best way of practicing. the invention, the desired
condensate obtained in the fractional condensa-
tion is not allowed to cool materially below the
temperature at which it is formed until after
there is no further opportunity for contacting
with the malodorous vapors and gases befcre
mentioned.
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Most desirably, but not necessarily in all cases,
the vaporization of the crude oil is accomplished

-by distillation under high vacuum of the order

of magnitude characterizing the process disclosed
in said Patent No. 1,448,709 before mentioned.
Furthermore, by employing an appropriately ar-
ranged apparatus and properly operating the
same, it is feasible simultaneously to apply dif-
fering degrees. of vacuum to the desired liquid
condensate on the one hand, and to the uncon-
densed malodorous vapors and gases on the other,
respectively, whereby removal of said vapors and
gases from the vicinity of said condensate may
be greatly promoted and expedited with advan-
tage.

In processing a given mineral oil starting ma-
terial in accordance with the invention, it is also
highly desirable, where such material is high in
impurities such as those hereinabove mentioned,
to conduct the distillation in the presence of a
small quantity of a neutralizing agent that is
alkaline in’ nature, such as -caustic soda, soda
ash, lime, or other suitable basic reagent., The
employment of such a neutralizing agent may be
in connection with an initial distillation of the
starting material or in connection with a redis-
tillation of a crude or raw distillate obtained in
an initial run. The conjoint use of such a neu-
tralizing agent and the method of separating
malodorous volatile products as uncondensed va-
pors and gases from the desired condensates, in
the manner outlined generally above,; gives excel-
lent results and constitutes an important feature
of the invention, as will more fully heremafter
appear.

In order to afford a full understanding of the
principles of the invention, a typical practical
embodiment thereof will now be described in de-
tail in connection with the accompanying draw-
ings which illustrate an appropriate apparatus
installation for carrying out the process. In
these drawings

Fig. 1 is a side elevation of such installation;

Fig. 2 is a plan of same; and )

Fig. 3 is a view in side elevation of an installa-
tion similar to that shown in Figs. 1 and 2 but
modified to perrmit employment of steam in the
distillation. In all the views, parts are shown
broken away and in section.

‘Referring to the drawings, (8 represents a hori-
zontal cylindrical still supported above a heating
furnace indicated generally at {1 which may be
constructed and fired in any suitable manner to

55" heat the still indirectly rather than by direct con-

tact of flame with the still bottom. In the pres-
ent instance, the still 10 is especially constructed
for operation under extremely high vacuum (. e.

extremely low absolute pressure) of an order of

magnitude corresponding to 25 millimeters of
mercury (or less) absolute pressure. To this
end the .still is interiorly braced as, for ex-
ample, in the manner illustrated in my prior
Patent No. 1,448,709, dated March 13, 1923. In
order to provide vapor offtake means of ample
cross-sectional area, the still is equipped with
a plurality of vapor offtakes 12, in this instance
ten in number, of uniform diameter, leaving the
still at uniformly spaced points along the length

. thereof. The vertical portion {2& of each of the

vapor offtakes 12 is relatively very short in order
to minimize refluxing of distillate to the still.
To the same end, the remainder of each of the
vapor offtakes is inclined downwardly from the
vertical portion 122 toward ‘the cooling coil {3
into which each offtake 12 leads. These cool-

2,017,820
" ing coils 13 are submerged in cooling water con-

tained in a box or tank [4. Said cooling coils,
one of which is provided for each offtake 12,

‘discharge into a large-diameter collecting header

15. o [

At 16 is a riser, one for each offtake (2, the
risers 16 all entering a horizontal header (7.
From ithe header {1 two sets of vapor lines 18
and 19 extend upwardly a considerable distance
above the header T and then bend downwardly 10
to connect with cooling coils 20 and 21, respec-
tively, disposed in cooling tank {4. In the pres-
ent instance, there are three vapor lines I8 in
one set and two vapor lines (8 in the other set.
The coils 20-and 21, of which there are two in this
case and which are of larger diameter than the
lines I8 and 19, discharge into a collecting header
22 of still larger diameter.

The described arrangement of the vapor pipes
I8 and 19 in sets discharging, respectively, into
separate cooling coils 20 and 21 is in harmony
with the general purpose of ensuring ample cross-
sectional area at all points in the piping system
leading from the still. This general purpose may
be accomplished in various ways, of course, but 25
the arrangement here shown by way of example
is effective and satisfactory in practice.

The piping system just described, beginning
with risers 16 and extending to header 22 con-
stitute parts of what may be conveniently termed 30
the “header distillate” line or “deodorizer” sys-
tem, further reference to which will be made
hereinafter.

Provision is made for guarding against sub-
stantial condensation of vapors at the point 36
where they leave the still and for a short dis-
tance therefrom. This is for the double pur-
pose of avoiding refluxing to the still and also of
minimizing opportunity for contact of the dis-
tillation vapors with liquid condensate formed 40
therefrom. In other words, the object is to get
the distillation vapors out of and at least g short
distance away from the still before material con-
densation occurs, and then to effect condensa-
tion of the desired liquid products at a point 45
where no refluxing of condensate to the still
takes place, and under conditions such that the
condensate and residual uncondensed vapors and
pases are rapldly separated from each other so
that absorption or solution of such vapors and 50
gases by the condensate is practically prevented.

This object may be attained in various specific
ways, but the arrangement here illustrated Is a
typical practical way of effectively accomplish-
ing the result desired. In the installation here
shown, the upper part of the still is covered with
heavy heat insulation or lagging 23. Further-
more, each of the vapor offtakes 12, is similarly
insulated not only over portion {28, but also over
its downwardly inclined portion down to the 80
point where the riser 16 branches off. Thus
there is substantially no condensation in any of
the offtakes {2 until that point is reached. In
the present instance, the riser 16 is also shown
insulated and the header {7 may also be insu-
lated. But the advisability in any given instance
of insulating said risers and header is determined
largely by the prevailing atmospheric tempera-
ture. Similarly the vapor lines {8, 19, may or
may not be insulated from where they leave 70
header {7 up to the point where they bend down-
ward again, but in the present example they are
uncovered and therefore air-cooled. The extent
to which these parts, 16—19, of the piping system
are insulated may of course be adjusted as re- 76
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"quired by seasonal temperature conditions. By

such adjustment the vapors and gases in the as-
cending lines are on the one hand cooled suf-
ficiently to cause nearly all vapors of desired lig-
uid products to condense, the proportion of such
vapors escaping condensation and passing over
through the deodorizer system being thus min-
imized; while on the other hand the cooling in
said ascending lines is not carried so far that the
deleterious vaporous or gaseous impurities are
condensed or their absorption by the useful con-
densate favored.

The remainder of each offtake {2, beyond the

Jjunction of riser 16 therewith, is freely exposed

to air-cooling, because in this part of the system
collects the desired liquid condensate and proper
cooling thereof is advantageous.

Returning now to the header 15, liquid collect-
ing in this header is discharged through run-
down line 24 to one of the run-down or receiving
tanks indicated at 25, 26, 27 and 28, there being
four such receiving tanks in the battery here il-
lustrated although of course the number may be
greater or less as practical operating conditions
Said receiving tanks are connected, re-
spectively, by valved branches 259, 268, 27T& and
282, with the aforesaid line 24. A look-box 29
is placed in a vertical portion of said line.

The header 22 into which the header-distillate
lines 18 and 19 discharge is connected by line 30
with header-distillate receiving tank 31 which,
for reasons that will appear hereinafter, may he
relatively small as compared to the main receiv-
A look-box 32 is provided in a ver-
tical portion of line 30, and it is also convenient
to provide a sampling device 33 which is con-
nected by valved pipe 34 with line 30, and is
also provided with a valved bleeder inlet 35 and
a valved draw-off pipe 36.

The entire distilling system is maintained un-
der the desired degree or degrees of vacuum by
means of a vacuum pump equipment Indicated
conventionally at 31, this equipment being either
a single vacuum pump of suitable size or a double
or triple stage pumping equipment, as may be
found most desirable’ in any given case.. The
intake of the vacuum pump system has a valved
connection 38 to the main vacuum line 39—40 in
which header-distillate receiving tank 81 is
placed. The four main receiving tanks are con-
nected to said line 39 by valved pipes 41, 42, 43
and 44, for a purpose that will appear herein-
after. Said pipes extend somewhat above vac-
uum line 39, as indicated at 45, before encering
the same, thus providing against accidental en-
try from said vacuum line into any of the main
receiving tanks, when the valves may be open, of
liquid 1mpur1t1es that may collect in said vacuum
line.

All seams and joints throughout the apparatus
system are made absolutely tight, most desirably
by arc-welding, thus making it possible to operate
at extremely low absolute pressures and to main-
tain non-oxidizing conditions during the distil-

lation. Mercury manometers for cbsdrving the-

prevailing absolute pressure are provided at dif-
ferent points in the system as indicated, for ex-
ample at 10® for the still, at 25>, 26b, 27>, 28>, for
the main receivers, and at 31> for the header-dis-
tillate receiver 3i.

In order to illustrate further the principles of
the invention, a detailed description will now be
given of one practical procedure that may be used
in the manufacture of lubricating oils in accord-
ance with the new process from Nevada County

3

(Arkansas) crude, employing the above described
apparatus system in conducting the distillation.

A typical Nevada County crude has a gravity of
about 14° Baumé as a rule, and ordinarily con-
tains 3% of sulfur or thereabouts. This crude &
contains practically no gasoline, naphtha or kéro-
sene, the first runnings being gas oil of around
29° Baumé gravity.

If the crude contains more than one-half of one
per cent moisture, as it sometimes does, it should 10
first be dehydrated to reduce the moisture con-
tent to that proportion or less. This dehydration
may be accomplished in various ways known in
the art and therefore the operation need not be
described here. The crude, sufficiently free from 13
moisture, is charged into the still 18 up to about
80% of the cubic capacity thereof -and the still
is gradually heated up to within 10° ¥. or so of
the temperature at which the crude has been
found by preliminary test to boil initially under 20
5 mm. mercury absolute pressure. This tem-
perature is usually about 350° F. with the usual
run of Nevada County crude. This temperature
having been attained, the distilling system is then
placed under vacuum by operation of the vacuum 23
pump system indicated at 3T which, as already
explained, may comprise as many single or multi-
ple stage dry vacuum pumps as are found de-
sirable to use in practice. This vacuum is applied
to the still, main receivers and other parts of the 30
system through the line 39 and, by way of header-
distillate receiver 31, through.the header-distil-
late or deodorizer lines 18, I9. At the outset, the
valves connecting the main receiving tanks with
run-down line 24, that is, valves 251, 261, 27i, 33
and 281, are all open. So also are valves 301 and
401. Valve 441 in pipe 44, and also valves 411,
421 and 4381, are closed. When the absolute
pressure in the still has been reduced tor about .
10 mm. absolute, as measured by the manometer 49
fQb, the initial distillate of gas oil begins to come
over. At this stage, valves 261, 271, and 281 may
be closed, if desired, assuming that the gas oil
is to be collected in recciver 25. By reference to
the indicating manometers, it 'will be found that 43
the pressure in the still 10 and the header-dis-
tillate receiving tank 31 is substantially the same,
while the pressure in the receiving tank 25 is
slightly higher. In practice this difference in

~ pressure should usually amount to some four or 50

five millimeters during the first part of the gas
oil cut in order that a relatively large quantity
of hot oil vapors may be immediately pulled over
into the deodorizer system to warm the latter up
promptly and get it to functioning properly. 58
Later on, the pressure difference becomes less
until by the end of the gas oil cut it may have
decreased to only about one millimeter. It will
be found that a considerable quantity of liquid
header-distillate collects in the receiving tank 31, 60
this distillate being characterized by very foul
odor and a strong bluish phosphorescent cast. It

is characteristic of this header-distillate that if
only an extremely minute quantity thereof is
added to a good lubricating oil it will adverzely 65
affect the “cast” of the oil and render the oil
unstable. This distillate collecting in receiver 31
while the gas oil cut is being taken off consists
itself largely of light gas oil fractions containing

a very large proportion of the total quantity of 70
thzs objectionable malodorous and unstabilizing
constituents confained originally in the crude,
the removal and separation of which. is one of
the principal objects of the invention. The liquid
caught in receiver 81, therefore, comprises rela- T8
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tively low-boiling constituents which escape con-
densation in the risers 16, header IT and the
ascending portions of header-distillate lines 18,
19, and are rapidly drawn off or sucked away
from the heavier constituents which are con-
densed in that portion of the system and which
flow thence through cooling coils 13, header 15
and run-down line 24 to the receiver tank 25.
This separation of the lighter contaminating im-~
purities from the desired liquid condensate is ma-
terially favored by the before-mentioned pressure
differential which tends to cause flow through the
deodorizer lines £8, 19, in preference to flow di-
rectly to the receiving tank 25 through the cool-
ing coils and run-down line. This tendency of
course affects not only the uncondensed vapors
and gases in said lines 18, 19, but also to some ex-
tent the liquid condensate formed therein and in
the risers 16. But in the case of said condensate
this tendency is almost entirely overcome by the
action of gravity so that notwithstanding the
slightly higher suction or vacuum in the header-
distillate lines, comparatively little liquid con-
densate is carried over as such through said lines
provided the height of the overhead piping sys-
tem 16, 11, 18, is properly adjusted and the lag-
ging or heat insulation is also properly adjusted.
This of course is governed to a large extent by
the prevailing atmospheric temperature and va-
ries with different seasons of the year. In prac-
tice, it is only necessary to have the piping sys-

tem 16, 171, 18, extend high enough from main

vapor line 12, to ensure adequate condensation
at the maximum seasonal temperatures to be en-
countered, and then to increase the amount of
lagging as may be necessary to compensate for
decrease of temperature in winter. When the
system is operating, the risers 16, headers 11, and
ascending portions of lines {8, 19, should be quite
hot, so that during the first part of the gas oil
cut sonsiderable gas.oil passes over into the head-
er-distillate receiver 31; and at all times these

—-ascending lines should be so warm that the con-

densate formed therein is not cooled far below
its condensing temperature. In this way the
tendency for ‘malodorous vapors and gases to be
re-absorbed or dissolved by .condensate flowing
down the inner walls of the headers to the line
12 is minimized. It will therefore be seen that
in the arrangement and mode of operation de-
scribed, the hot still vapors and gases pass up-
wardly in countercurrent contact with down-
wardly flowing Iubricating oil condensate, the hot
condensate leaving the base of risers 16 relatively

_free from volatile contaminants.

It may be noted here that when the apparatus
is functioning properly or to best advantage, a
fog is distinctly discernible in the look-box 232
in line 30 leading to the receiver 31; while no fog
is discernible in look-box 29 in the run-down line
24. This condition exists when the absolute pres-
sure in the still {8, and deodorizer system, in-
cluding header-distillate receiver 31, is somewhat
lower than the pressure in receiver 25, 26, or 21,
whichever one of these receivers may be in use
at the time, and such pressure differential can
readily be maintained by properly setting the
control valves in the connections to the vacuum

pump so that the pump pull is wholly or mainly

through the deodorizer system.,

Thus far the discussion has dealt only with
the initial or gas oil cut. The distillation of gas
oil continues until a test sample of condensate
taken from run-down line 24 through sampling

. device 241 (similar to sampling device 33) shows

. 9,017,820

a flash point which has been selected as proper
to determine the conclusion of the gas oil cut.
For example, this flash point may be selected as
290° F. in a typical instance. At this poinf the
still temperature is ordinarily about 450° F. as &
indicated by a pyrometer P having its thermocou-
ple located about one inch above the bottom of
the still. This marks the beginning of the lubri-
cating distillate cut. In the meantime the oper-
ator has “cracked” or slightly opened valve 421 10
controlling line 42 which connects receiver 26 .
with vacuum line 39, this being done before valve
26( is opened. In this way the pressure in re-
ceiver 26°'can be reduced to that existing in re-
ceiver 25 at the end of the gas oil cut, say 6 15
millimeters for example. This having been done,
the operator now closes valve 421, opens valve
261, and closes valve 251, whereupon the stream
of distillate flows into receiver 26. By this time
it is no longer necessary to maintain as large a 20
préssure differential as 4 or 5 millimeters because
by far the greater part of the objectionable im-
purities have now been pulled over through the
deodorizer system during the initial distillation
which is intentionally forced somewhat, as by 25
rapid firing, in order to bring about an immediate
heavy rush of vapors through the deodorizer sys-
tem, as described. Therefore after this initial
rapid rush of vapors has been continued until a -
couple of hundred gallons of header distillate 30
has collected in tank 31, the system may then
be operated with a much smaller pressure dif- -
ferential, say one millimeter or thereabouts. To
this end the proper control valve 411, 421, or
431, as the case may be, may be opened very 35
slightly, if necessary.

The cut collected in receiving tank 26 may, it

_desired, be the entire quantity of Iubricants that

can be distilled from the particular crude under-
going treatment up to the temperature where 40
substantial decomposition or cracking begins
to take place in the still. However. it is usually
more convenient to divide this lubricant yield
into two or more portions or cuts, and in the |
present instance it will be assumed that the 45
lighter portion, corresponding to light and me-
dium motor oil, is collected in receiving tank 26
and a heavier portion, corresponding to heavy
motor oil, is coliected in receiver 21. Thus, when
the gas has been taken off as described and the 60
succeeding lubricating distillate has been cut into
tank 26, the distillation may be continued at an
absolute pressure which has by this time been
reduced usually 1o around 4 to 6 millimeters of
mercury in the still and which may decrease 85
gradually to as low as 1.5 to 3 millimeters toward
the end of the distillation. After the gas oil has all
been distilled off, it is found that the proportion
of distillate that continues to come over through
the deodorizer lines 18, 19 and collect in receiver 60
31 is relatively very small indeed, quite commonly
amounting to as little as one-half of one per
cent by volume of the crude initially charged into
the still for the entire remainder of the distil- _
lation, and being substantially less foul than the 65
header distillate obtained during the gas-oil cut.
This later part of the header-distillate may
therefore be collected separately and re-run if
desired. On the other hand, the quantity of 7g
header-distillate obtained during the gas oil cut
amounts frequently to as much.as 5 per cent of
the initial charge of crude. In this connection
it must of course be borne in mind that this 5
per cent is large’y gas oil which, in association 76
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with the small percentage of deleterious impuri-
ties to be eliminated, is carried over through the

deodorizer lines because of the rapid rate of dis-

tillation and heavy pump pull on said lines at
the beginning of the distillation, as above de-
scribed. Until the still temperature as indicated
by pyrometer P reaches about 630° F., the vac-
uum control valves are adjusted as may be neces-
sary to maintain the before mentioned foggy
appearance in the header-distillate line look-box
32, thus ensuring always a slightly lower pres-
sure in said line and in the still than in the par-
ticular receiver into. which the distillate stream
may be flowing.

In a typical instance, the lubricating distillate
is run into tank 26 until the flash point of a
test sample is about 380° F., at which stage the
still temperature approximates 550° F.; but it is
to be understood that the selection of the point
at which to cut the distillate into tank 27 may be
varied as plant operating conditions require.

The lubricating oil distillate having been cut
into receiver 21, the distillation ¢ontinues as de-
scribed with usually some further lowering of the
absolute pressure, down to say 1.5 to 3 milli-
meters as observed in the still, which means a
slightly higher pressure (e. g. 2.5 to 4 mm.) in
receiver 21 as indicated by the manometer 27,

The distillation is continued, running the lu-
bricating cut into receiver 21 until tests of the
distillate indicate that the point has been reached
where decomposition or cracking is taking place
or is about to take place in the still. The ap-
proach of this point is indicated when the flash
point of successive test samples becomes sta-
tionary instead of gradually increasing as was
the case during the earlier stages of the distilla-
tion. After remaining practically stationary for
some time, the flash point of test samples will
be found to be gradually lowering instead of in-
creasing, and at this point it is best practice to
cut the distillate into receiving tank 28. The

still temperature is now approximately 630° F;.

and since cracking has now begun, it is desir-
able to complete the distillation as rapidly as
possible. Accordingly valve 441 is now opened
wide and. the full pull of the pump is exerted
through the large pipe connection 44 and receiver
28 directly upon the run down line 24, a pro-

cedure which immediately causes a substantial -

increase in the size of the stream coming through
line 24. Hardly any distillate other than nor-
mally fixed gases comes over through the deodor-

_izer line from now on.

The distillation can be continued up to what-
ever maximum distillation temperature is found
in practice to be commercially advantageous, not-
withstanding the fact that the lubricating frac-
tion thus collected in receiver 28 contains cracked
products and is therefore not as high in grade
as the oil collected in receivers 26 and 21.

The residue remaining in the still 10 after the
distillation has been run as described, is asphaltic
in character and may be either a hard or soff
asphalt, or a flux oil, depending upon the extent
to which the distillation is carried. All of these
products are valuable commercially, and the par-
ticular form in which it is desirable to obtain
the residue in any given instance may to a con-
siderable extent be determined by market condi-
tions existing at the time.

The gas oil fraction collected in receiver 25

~may be considered to be a finished product and

disposed of as such. .
The lubricating oil cuts in receivers 26 and 217

_ 5
are good lubricating oil products but still contain
a small proportion of organic acids which should
be removed in order to render the products per-
fectly sweet, clean, and stable, Accordingly, these
cuis are most desirably re-run in a manner to
be described presently,

The heavy lubricating distillate contained in
receiver 28 also contains organic acids but in
addition is further characterized by an ‘appre-
ciable content of cracked products resulting from

decomposition of the oil in the still at tempera~

tures above about 630° F. This heavy lubricat-

ing cut is therefore also re-run to obtain finished
products.
The re-running of the several cuts contained

in receivers 26, 21 and 28 may be-conducted in °

the same manner in each instance if these cuts
are re-run separately. It is not essential, how-
ever, that they be separately re-run, but on the

conirary the entire yield of lubricants obtained |

in the first distillation may be either collected or
mixed together and re-run as a whole, There
are cer.ain marked advantages, however, in re-
running the several cuts separately, and this
method is therefore to be recommended in prac-
tice. A description of how any one of these cuts
is re-run will suffice for all,

In order to eliminate organic acids and traces
of other impurities that may be contained in the
cut to be re-run, the oil is now treated with a

neutralizing agent having the power to react with:

the organic acids and with such other impurities
as may be present in such manner as to enable
substantially complete elimination and separa-
tion thereof from the oil in the re-run distilla-
tion. Various neutralizing agents may be em-

ployed for this purpose, but a caustic alkali, such °

as caustic soda, is effective and convenient to
use and is therefore preferred. Examples of other
basic reagents that may be employed, however,
are soda ash, lime, and the like. In using caustic

soda as a neutralizing agent, this may be em- .

ployed in a water solution of say 30° t0.40> Baumé
strength. - Assuming a 40° Baumé solution, it is
found sufficient to employ about a pint of the
solution for each barrel of lubricating oil dis-
tillate to be re-run. The exact amount may vary
somewhat depending upon the nature. of the
starting material, Such a proportion of the so-
lution having been added to the charge of oil, the
charge is then thoroughly agitated, as by blowing
in air, or otherwise, until the neutralizing agent
has been uniformly distributed through the
charge. The charge is then re-run in apparatus
which may be of exactly the same character as
that shown in Figs. 1 and 2 and hereinabove de-
scribed in detail. The re-run distillation may be
carried out in precisely the same manner as the
first distillation except that the particular cuts
of lubricating oils made may be different from
or more numerous than those of the first dis-
tillation, it being convenient ordinarily to so de-
termine the cuts as to obtain a range of finished
oils corresponding generally to commercial types
of oils demanded by the trade. . .

In thus re-running the lubricating oil distil-
late initially collected in receiver 26, a certain
further quantity of non-viscous distillate is ob-
tained of which the viscosity ranges from 60 to
90 seconds at 100° ¥, but the proportion is rela-
tively very small. A somewhat larger amount,
approximating say 10 per cent, is also obtained
in re-running the heavy cracked lubricating dis<
tillate initially collected in receiver 28. .The
residues remaining after re-running the distil-

Y0:
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lates initially collected in receivers 26, 27 and
28 are accumulated, and when the accumulation
is sufficient it is also re-run in the manner al-
ready described and approximately 90 per cent
of the accumulation is recovered as valuable
lubricants. The final residue from such re-run
of accumulated residues may be disposed of as

. fuel oil or otherwise as may be desired.

The following table shows in summarized form
the results, in a typical instance, of distilling a
Nevada County, Arkansas, crude of 14° Baumé
gravity and 3 per cent sulfur content in accord-
ance with the principles of the present inven-
tion. The test methods used in obtaining the
data given in the table are those set forth in

U. S. Government  Standard Specification 2C -

(Technical Paper 323A, Department of the In-
terior, 1924).

’ QGas | 100 | 200 | 300 | 500 | 750 | 1,000 1,300
FProduct oil | pale | pale | pale | pale | pale | pale | pale
Percent of
crude. . ..._. 2319.70| 8.38 | 5.65 | 4,19 [ 5.65 | 5,41 | 2.16
QGravity(B6.).| 20.0 ] 22.0{ 20.7{ 20.2 | 19.9 | 19.3 [ 18.9 | 18.7
Flash ° F.)oo|.cue-- 335{ 375 | 885 | 415 | 435| 460 480
Fire °F)..__| ... 390 | 4457 450 00| 530 | 565 | 590
Viseosity at .
100° Foomooa]ammnae 105 221{ 310 508| 740 1376 1358
: .51 4
Color N.P.A__f_ .____ .76} 20122 25| 3.0 { to0 tg 5
4. L 6
Coldtest(°F.) ~35|~—20|-10| ~5| 0 5 5
Conradson
carbon re-
sidue value._|._.... .0r) ,02) 03] .04 .07 9 .10
Demulsxbmty :
a8t 130° F_.__|. ... 1620 | 1620 | 1620 | 1580 | 1500 | 1500 | 1200
R.E. test Lo |oceenn 1 1 2 24 3|1 6 7

1 Resistance of an oil to emulsification, as specified by A. 8. T. M
Recapitulation—Tolal yield

Per cent

Gas oil .- 24,23
Finished lubricating oil _41.14
Fuel oil__ . " 0.64
- Asphalt 33.68

99. 69

The oils of which identifying data are given
in the foregoing table are typical of novel lubri-
cating oils that can be produced by the process
of the invention. They are all narrow-cut lubri-
cating oils, that is, oils characterized by narrow
viscosity range and narrow boiling point range,
and obtained by overhead distillation, all as set
forth in this  applicant’s prior Patent No.
1,448,709 aforesaid, but they are sharply distin-
guishable from the oils disclosed in said prior
patent by the fact that, for any given viscosity,
the flash and fire points are, respectively, at least

" about 10° F. higher and, in the case of the higher

60

65

70

75

viscosities, as much as 40° and 50° P. higher, than
the flash and fire points of correspondingly vis-
cous oils of said prior patent. Furthermore, the
new oils are either odorless or clean-smelling,
and are stable, as already pointed out.

In the foregoing table, the captions “100 pale”,
“200 pale”, etc. are trade designations based upon
the approximate viscosity and general color
classification of the particular product so desig-
nated. Thus, “200 pale” identifies a lubricat-
ing oil having a viscosity of approximately 200
seconds at 100° F. as measured on the Saybolt
universal viscosimeter. While the general color
classification of this 200 viscosity product is given

in the table as “pale”, an oil having an N. P. A.’

color of 2.0 would actually be designated in the
present custom of the trade as a “Filtered pale”

2,017,820

oil, and in fact this trade designafion would ap-
ply to all oils having an N. P. A, color not greater
than 4.5. However, as it is not necessary to

. filter oils produced by the present process to at-

tain such high grade color, they are referred to 5
in the above table merely as “pale” in order not

to convey the impression that they have been-
filtered.

The series of lubricating oils whose .identify-
ing characteristics and properties are set out in' yo
the above table are new products in the art and
are clearly distinguishable from lubricating oils
heretofore known. Moreover, the particular
series of oils above given is merely typical of
novel lubricating oils that cali be manufactured 15
in accordance with the invention. The N. P. A.
color, the cold test, and the Conradson carbon
residue percentage, characterizing the new oils,
are in each instance closely similar to the corre-
sponding identifying characteristics of the lubri- 29
cating oils produced in accordance with the proc-
ess disclosed in the Schulze Patent 1,448,709 be-
fore mentioned. However, the present oils are
distinguishable from the oils disclosed in the
aforesaid Schulze patent by the fact that the o5
flash and fire points are invariably considerably
higher, always at least 5° F. higher, and ordi-
narily from 10° to 40° higher. = This superiority
in flash and fire points is the more marked the
higher is the viscosity of the oils compared.

While the dimensions of the various parts of
the apparatus system herein disclosed may of
course be varied widely in practice within the
scope of the invention, the dimensions and capac~
ities of the more important parts of one form 35
of apparatus installation that has proved effec-
tive and satisfactory in practice will be given
by way of illustration but not at all by way of
limitation. In this typical installation, horizon- .
tal cylindrical still 10 is nine feet in diameter 44
and thirty feet long, giving an approximate
charging capacity of about 250 barrels of 42
gallons each. Each of the ten offtake lines 12
has an internal diameter of ten inches, and the
vertical portion. 12& thereof rises to a height of 4
about eighteen inches above the still, it being
destrable to have this height as small as con-
veniently possible. Each of the cooling coils 13,
into which the offtakes {2 discharge liquid, is a
three-inch pipe; and the header 15 into which g4
the ten cooling coils 13 discharge is ten inches in
diameter, as is also the run-down line 24 leading
to the horizontal cylindrical receivers 25, 26, 27
and 28, each of which latter is in this instance
seven feet in diameter by sixteen feet long.

Each of the ten risers 16 is six inches in diam-
eter, and extends upward ten feet to enter the
header 17, which is eight inches in diamete1.
‘The five deodorxzer lines 18, 19, are of four-inch
pipe and extend ten feet h.lgher The cooling go
coils 20, 21, into which the lines {8, 19, discharge,
are slx-mch pipes; and the header 22 is ten
inches in diameter as'is also the line 30 leading
therefrom to the small receiver 31 which is four
feet in diameter and sixteen feet long. The ¢5
vacuum line 39, 40, is ten inches in diameter as
is also the pipe 44 leading therefrom to run-
down tank 28. The pipes 41, 42 and 43 connect-
ing tanks 25, 26 and 271 to vacuum line 39 are
four inches in diameter; while the pipes 253, 263,
27= and 282, which connect said tanks with run-
down line 24 are six inches in diameter.

In general, it is important that the piping con-
nections, both vapor and liquid lines, between
the still and the vacuum-producing means, shall 76
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be of such ample capacity as to favor free and
substantially unobstructed pull of the vacuum-
producing means upon the still at all stages and
under all conditions of normal operation. It is
also impc.:ant that the vacuum-producing
means be able at all times to exert a direct and
free pull through the cooling coils and associated
piping upon the receiving tanks; but it is also
desirable that the arrangement shall be such
that the pull of the vacuum-producing means
upon the still can be maintained slightly greater
than the pull of said means upon the receivers,
thus creating a pronounced teridency for the
distillate from the still to flow toward the vacu-
um pump by way of risers and overhead lines
{6—18 as already described and for the purposes
set forth. This object can be achieved in va-
rious different ways, but in the specific arrange-
ment and design of the apparatus herein dis-
closed it is achieved at least in part by reason of

the fact that in pulling upon the receiving tanks

2528, the action of the vacuum-producing
means is to some extent affected by the liquid in
the cooling coils 13 which, although by no means
filling said coils in normal operation, probably
exerts a slight throttling action. :

The process of the invention may also be car-
ried out with the aid of steam, and in some
classes of work the employment of steam as an
auxiliary distilling agent is of advantage. Fig.
3 illustrates how the apparatus system may be
arranged where the distillation is to be carried
on with the aid of steam, most desirably super-
heated, introduced into the charge . through
valved pipe S. In this arrangement, the over-
head vapor lines (8’ lead to a cold condenser in-
dicated generally at [4’, there being most de-
sirably a separate condenser coil 20’ for each of
the lines 18’. The water in condenser tank 14°
should be maintained substantially cooler than
that in tank (4. In the coils 20’, both steam and
o1 vapors condense and are then discharged into
header 22’, from which the liquid products. are
conveyed by line 30’ to a receiver 31’. While
only one receiver 31’ is here shown, it is some-
times desirable in practice to employ two such
receivers into which the liquid products may be
directed alternately in order that the condensate

‘may be more readily removed from time to time
‘without disturbing operation of the system as a

whole. It is also sometimes desirable to operate
with two or more such receivers 31’ in series.
Whether one or more of these tanks 31" be em-
ployed, it or they should be kept cold, but not
below the freezing point of water, by suitable

-cooling means such, for example, as cooling coils

C through which a cooling medium of any suit-
able character may be continuously passed.

From the receiver or receivers 31’, the vacuum
line 39, 49, extends to the vacuum pump 37 as
before described, the system as a whole being
similar, except in the particulars above noted, to
that illustrated in PFigs. 1 and 2.

In the specific example hereinabove given,
illustrating how the method of the invention may
be practiced with the aid of the apparatus shown
in Fig. 1, the manufacturing procedure involves
two distillations, namely, a first distillation of a
crude without the addition thereto of a neutraliz-
ing agent but with separation of a large propor-
tion of the malodorous and other impurities as
described; and a second or re-run distillation of
the lubricating distillate or distillates in the same
manner but with the addition of a neutralizing
agent, such as caustic alkali, to the oil that is

7

to be so re-run. However, it is not to be inferred
that the invention is restricted to a procedure
involving two or more successive distillations.
On the contrary it is feasible and in some cases
advantageous to add a neutralizing agent'directly 5
in the first instance to the crude or residuum
used as a starting material and to distill over
finished ‘lubricating oil products directly with-
out the necessity of re-running. However, where
the crude or residuum employed as starting ma- 10
terial is an asphaltic base material, it is ordi-
narily desirable not to add a neutralizing agent
directly thereto because this would decrease the
value for many purposes of the asphalt residue
left in the still at the end of the distillation. By 15
using a two-stage procedure of the character
hereinabove described, this. difficulty is avoided,.
an asphaltic residue free from alkali being ob-
tained from the first distillation, while the pres-
ence of alkali in the final residuum resulting from 20
the last of the re-run distillations is not objec-
tionable since this residuum is not asphaltic and

is useful only as a fuel oil. Where the crude or
residuum employed as starting material is non-
asphaltic in character and yields a distillation 25
residue in which the presence of alkali is unob-
jectionable, or where it is feasible commercially -
to dispose of an asphaltic residuum containing.
alkaline matter, the foregoing considerations are
not so important, and it is therefore practicable 30
in some cases to manufacture finished products
direct by a single distillation from the crude
starting material. ' :

Nor is it to be inferred from the specific de-
scription hereinabove given that the process of 85
the invention is restricted to batch or intermit-
tent distillation. A method involving batch dis-
tillation has been described hereinabove merely
for purposes of illustration and it is entirely
feasible to practice the new process in a con- 49
tinuous manner, employing a hattery of stills
through which the oil passes successively, each
still yielding a distillate having characteristics
determined by the conditions under which that
still is being operated. )

Where the starting material is a crude oil con-
taining a rather large proportion of gas oil, say
95 to 30 per cent, such as Smackover crude for
example, or where the crude contains a consider-
able proportion of other relatively light fractions gg
such as gasoline, naphtha and kerosene, it is
feasible to top the crude in an ordinary pipe still
or steam still down to a point where the residue
has an initial boiling point of around 300° to
350° F. at 5 to 10 millimeters absolute pressure. g5
This of course involves the use of temperatures
in the topping plant of 575° to 600° F. or there«
abouts, operating under. atmospheric pressure.

The process of the invention is also applicable:
to the treatment of paraffine base crudes and gp
residua, but in treating such starting materials
it is necessary to guard against clogging of the
vapor lines, cooling coils, etc. with congealed
wax. This can be readily done as by steam-
jacketing the apparatus parts in question and g5
also maintaining the receiving tanks warm So
that the condensates collecting therein can be
removed and suitably treated for separation of
contained wax by centrifuging or other appro-
priate method.

Th practicing the process, conducting the dis-
tillation, whether in one stage or more than
one stage, under strictly non-oxidizing condi-
tions is a matter of vital importance for attain-
ment of satisfactory results. Every precaution g8
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should be taken to ensure absolute tightness of
the apparatus by welding all joints and seams as
already stated. Continual leakage of even a rela-
tively very minute quantity of air into the system

5 can seriously affect the proper operation of the
process and result in production of inferior prod-
ucts. It is also important to avoid as far as pos-
sible refluxing of distillate to the still since this
results in discoloration and other damage to the
10 lubricating products by cracking or otherwise
- prior to attaining still temperatures around 630° F,
It is feasible to use other types of oil-vaporizers

than the horizontal cylindrical still type herein

disclosed by way of illustration. Thus, for ex-

15 ample, pipe stills operating in conjunction with

appropriate dephlegmators or separating drums

of construction suitable to withstand the use of

extremely low absolute pressures, can be used to
advantage in some cases.

e0 It is found in practice that in the described re-

running or redistillation of the lubricants ob-

tained in the first distillation after the gas oil

has been taken off and before cracking tempera-

tures have been reached (i. e. the lubricants

¢5 Initially collected in receivers 26 and 21, in the

specific -illustrative example above given), those

of the resultant finished lubricating oils that

have a viscosity of 300 seconds Saybolt (at 100°

F.) and higher are tasteless as well as odorless.

g0 Notwithstanding the fact that they are direct

distillates, not treated with acid or filtered, they

are as tasteless and odorless as the best grades

of so-called white medicinal oils now on-the

market. Nevertheless they show color as indi-

35 cated in the table héreinabove given. Hereto-

fore no tasteless mineral oils have been known

that were not water-white in color, and invari-

ably they have been acid-treated and upon re-

distillation, whether at ordinary pressures or very

40 low absolute pressures, they yield decomposition

products. Tasteless mineral oils having ap-

vreciable color are novel products in the art.

The process of the invention may also be em-

- ployed for production of finished lubricating

45 oils from partially finished lubricating oils made

by other processes. Furthermore even finished

lubricating oils resulting from such other proc-

esses may be re-distilled in accordance with the-

principles of this invention to produce lubricat-
po ing oils of much higher grade. The use as starting
material in the present process of such finished or
partially finished oils produced by other processes
is an important practical phase of the present
invention. ,
58 It is to be especially noted that the present in-
. vention makes possible the manufacture of good
finished lubricating oils as direet overhead dis-
tillates from any crude, residuum, or other heavy
mineral oil materia.l, no matter how high may be
60 its content of sulfur, organic acids or other con-
taminating impurities, and that no acid treat-
ment, filtration, or other additional finishing
treatment is required to produce high grade lubri-
- cants of the best color, greatest stability and other
@3 desirable characteristics.

What I claim is:

1. The process of producing lubricating oil dis-
tillates which comprises mixing a basic neutral~
izing agent with a body of mineral oil containing

70 lubricating oil components and also lighter and
lower-boiling odor-producing components, heat-
ing said body of mineral oil to vaporizing temper-
ature and thereby obtaining lubricating oil vapors

. in mixture with malodorous gases and relatively

¥8 light condensable vapors, conducting the result-

ant hot vapors and gases into a zone wherein they
are caused to pass upwardly in countercurrent
contact with downwardly flowing lubricating oil
condensate formed. at a higher point in said zone,

so regulating the temperature conditions in said 5
zone as to ensure sufficient cooling of the vapor to
condense therefrom substantially all the desired
lubricating components thereof but, at the same
time, to avoid further cooling to a temperature
so much below the vaporizing point of said con-~ 10
densate as to permit condensation of said rela-
tively light malodorous vapors or substantial ab-
sorption of said malodorous vapors and gases by
said condensate, rapidly conducting the uncon-
densed vapors and gases away from said zone, sep- 15
arately conducting the hot lubricating oil con-
densate away from said zone and out of contact
with said uncondensed vapors and gases, and
then, after the condensate has left said zone, per-
mitting it to cool further, all the stated operations 20
being conducted under non-oxidizing condxtions
and under low absolute pressure.

" 2. In the manufacture of useful mineral lubri-
cating oil products from mineral oil containing
difficultly separable but relatively low-boiling im- 28
purities, the process which comprises distilling a
mineral oil in the presence of a basic neutralizing.
agent under an absolute pressure not exceeding
25 millimeters of mercury and under non-oxidiz-
ing conditions, conducting the distillation vapors 30
upward and cooling the same under such pressure

to a temperature not substantially below the va-
porizing point of relatively heavy lubricating com-
ponents thereof at such pressure while rapidly
withdrawing uncondensed lighter vapors, and 35
still further cooling the resultant.condensate out

of contact with said uncondensed vapors.

3. In the manufacture of lubricating oils, the
process which comprises mixing a small propor-
tion of a basic reagent with mineral ofl compris- 49
ing lubricants associated with relatively light im-
purities, distiiling said oil under an absolute pres-
sure not exceeding about 25 millimeters of mer-
cury and under non-oxidizing conditions to ob-
tain mixed vapors therefrom while avoiding sub- 45
stantial refluxing to the body of mineral o0il being
distilled, conducting the mixed vapors rapidly
into a cooling zone also maintained at an abso-
lute pressure not exceeding about 25 millimeters
of mercury and at a temperature sufficiently low 50
to produce a lubricating oil condensate but not
much lower than the condensing temperature,
whereby to prevent extensive condensation of
said relatively light impurities or absorption
thereof by said condensate and separately con- 58
ducting uncondensed impurities and said lubri-
cating oil condensate away from said zone under
suction, the suction being maintained higher

‘upon said impurities than upon said condensate.

4. The process as set forth in claim 3, further 60
characterized by the fact that the pressure at
which the lubricating fractions are distilled and
condensed does not exceed 15 millimeters abso-
lute. ’

5. The process as set forth in claim 3, further 88
characterized by the fact that the pressure at
which the heaviest lubricating fractions are dis~
tilled and condensed does not substantially exceed
5 millimeters. ]

6. In the manufacture of lubricating oils from 70
mineral oil material containing lubricating con-

- stituents together with associated impurities of

lower vaporizing point that are largely insepara-
ble therefrom by usual distillation methods and
that undesirably affect the odor, color and sta- 78
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bility of finished lubricating oils containing the
- same, the process which comprises vaporizing lu-
bricating fractions from such mineral oil material
in & still under strictly non-oxidizing conditions

5 and at an absolute pressure not exceeding 25
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millimeters of mercury, in the presence of an.

added basic neutralizing agent, conducting the re-
sultant distillation vapors and gases into a zone,
maintained under absolute pressure not exceed-
ing 25 millimeters of mercury, wherein they are
caused to pass upwardly in countercurrent con-
tact with downwardly flowing lubricating oil con-
densate formed at a higher point in said zone, so
regulating the temperature conditions in said

zone as to ensure sufficient cooling of the vapor -

mixture to condense therefrom substantially all
the desired lubricating oil components thereof
but, at the same time, to avoid further cooling
to a temperature so much below the vaporizing
point of said condensate as to permit condensa-
tion of vaporous impurities or substantial absorp-
tion of either vaporous or gaseous impurities by
said condensate, sucking away uncondensed va-
pors and gases out of contact with the hot lubri-
cating condensate under an absolute pressure at
least as low as that at which vaporization was
effected in the distillation, and separately con-
ducting away from said zone and cooling said
lubricating condensate.

7. In the manufacture of lubricating oils, the
process set forth in claim 6, further characterized
by the fact that the pressure under which vapor-
ization and condensation of the relatively heavy
lubricating fractions is effected at no time ex-
ceeds 10 millimeters of mercury absolute and does
not substantially exceed 5 millimeters absolute
during a substantial part of the distillation.

8. In the manufacture of lubricating oils, the
process set forth in claim 6, further characterized
by the fact that the pressure under which vapori-
zation and condensation of the relatively heavy
lubricating fractions is effected at no time exceeds
10 millimeters of mercury absolute and does not
substantially exceed 5 millimeters absolute dur-
ing a substantial part of the distillation, and by
the fact that the difference between the absolute
pressures under which the uncondensed vapors

~and the condensate are respectively conducted

. away is of the order of magnitude of a few milli-
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meters of mercury.

9. In the manufacture of lubricating oils from
mineral oil material confaining lubricating con-
stitients together with associated impurities
of lower vaporizing point that are largely in-
separable therefrom by usual distillation methods
and that undesirably affect the odor, color and
stability of finished Iubricating oils contain-
ing the same, the process which comprises add-
ing a basic neutralizing agent to such mineral
oil material and vaporizing lubricating fractions
therefrom in a still under strictly non-oxidizing
conditions and under absolute pressure not ex-
ceeding 15 millimeters of inercury, while avoid-
ing substantial refluxing of condensate to the
still, rapidly conducting away resultant dis-
tillation vapors and gases, without substantial
cooling, to a point beyond where refluxing to the
still can occur, then cooling said vapors sufficient~
ly to condense the greater part of the lubricating
constituents thereof while avoiding cooling sub-
stantially further than is necessary to effect this
result, and sucking avay uncondensed vapors and
gases out of contact with the hot lubricating con-
densate under an absolute pressure at least as low
as that at which vaporization was effected in the

9

distillation, and separately conducting away and
cooling sald lubricating condensate under a some-
what higher absolute pressure.

10. In the manufacture of lubricating oils from'
mineral oil material containing lubricating con-
stituents together with associated impurities of
lower vaporizing point that are largely insepara-
ble therefrom by usual distillation methods and
that undesirably affect the odor, color and sta-
bility of finished lubricating oil containing the
same, the process which comprises vaporizing
lubricating fractions from such mineral oil ma~-
terial in a still under strictly non-oxidizing con-
ditions and at an absolute pressure not exceeding
25 millimeters of mercury while avoiding sub-
stantial refluxing of condensate to the still, rap-
idly conducting away resultant distillation vapors
and gases, without substantial cooling, to a point
beyond where refluxing to the still can occur,
then cooling said vapors sufficiently to condense
the greater part of the lubricating constituents
thereof while avoiding cooling substantially fur-
ther than is necessary to effect this result, suck-
ing condensate and uncondensed vapors and gases
away from each other through separate conduit
systems, the suction applied to-said uncondensed
vapors and gases being greater than that applied
to said condensate, and further cooling said un-
condensed vapors and gases to obtain therefrom
a lower boiling condensate, the process further in-
cluding the addition of a basic neutralizing agent
to the mineral oil material from which the lubri-
cating constituents are to be vaporized.

11. In the manufacture of lubricating oils, the
process set forth in claim 6, further characterized
by the fact that the pressure under which vapor-
ization of the lubricating fractions is effected at
no time exceeds 10 millimeters of mercury abso-
lute and does not substantially exceed 5 milli~

meters absolute during a substantial part,of the

distillation, and by the fact that the difference
between the absolute pressures under which the
uncondensed vapors and the condensate are re-
spectively conducted away is of the crder of mag-
nitude of a few millimeters of mercury.

12. In the manufacture of lubricating oils from

‘mineral cil material containing lubricating con-

stituents together with associated impurities of
lower vaporizing point that are largely insepara-

ble therefrom by usual distillation methods and .

that undesirably affect the odor, color and stabil-
ity of finished lubricating oils containing the
same, the process which comprises adding a basic
neutralizing agent to such mineral oil material

and vaporizing lubricating fractions therefrom in-

a still under strictly non-oxidizing conditions and
at an absolute pressure not exceeding 10 milli-
meters of mercury and not substantially exceeding
5 millimeters during a substantial part of the dis-
tillation, while avoiding substantial refluxing of
condensate to the still, rapidly conducting away
resultant distillation vapors and gases, without
substantial cooling, to a point beyond where re-
fluxing to the still can occur, then cooling said
vapors sufficiently to condense the greater part
of the lubricating constituents thereof while
avoiding cooling substantially further than is
necessary to effect this result, sucking condensate
and uncondensed vapors and gases away from
each other through separate conduit systems, the
suction applied to said uncondensed vapors and
gases being greater than that applied to said con-
densate, and further cooling said uncondensed
vapors and gases to obtain therefrom a lower
boiling condensate, '
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13, In the manufacture of lubricating oils, the
process as set forth in claim 12, further charac-
terized by the fact that the difference in pres-
sure under which the uncondensed vapors and
the condensate are respectively conducted away is
of the order of magnitude of a few millimeters of
mercury.

14. In the manufacture of lubricating oils, the
process which comprises distilling. lubricating
fractions from a crude oil or residuum at abso-
lute pressures not exceeding 25 millimeters of
mercury, and below 10 millimeters for the major
part of the distillation, and, redistilling the re-
sultant lubricating oil in the presence of a basic
neutralizing agent at absolute pressures of simi-
lar magnitude. )

15. In the manufacture of lubricating oils, the
process set forth in claim 14, further characterized
by the fact that the crude oil or residuum em-
ployed has an asphaltic base and contains diffi-
cultly separable relatively low boiling contami-
nants injurious to finished lubricating oil.

16, In the manufacture of lubricating oils, the
process of improving previously manufactured
lubricating oils which comprises subjecting such
a manufactured lubricating oil to distillation in
the presence of a basic neutralizing agent at abso-
lute pressures not exceeding 25 millimeters of
mercury and most desirably substantially below
10 millimeters, and collecting directly a lubricat-
ing oil distillate of better stability than such pre-
viously manufactured oil,

17. The process of manufacturing high-grade
finished lubricating oils without acid treatment
or filtration which comprises vaporizing, under
absolute pressure not exceeding 25 millimeters of
mercury and under non-oxidizing conditions, a
lubricant-containing mineral oil crude or resid-
uum high in combined sulphur, nitrogen, organic
acids, or complexes including some or all of such
constituents, thereby producing lubricating oil
vapors mixed with vaporous and gaseous malodor-
ous impurities which are lower-boiling than the
Jubricating oil components, lowering the tempera-

- ture of the mixture sufficiently to condense most

of the lubricating oil components therefrom, then
separately and rapidly conducting away out of
contact with each other the resultant lubricating
oil condensate and the uncondensed vapors and
gases, said lubricating condensate being main-
tained under an absolute pressure not substan-
tially exceeding 10 millimeters of mercury while
flowing out of contact with the aforesaid uncon-
densed vapors and gases, and further cooling and
collecting said condensate, under like low abso-
lute pressure as a high grade finished lubricating
oil requiring no acid treatment or filtration to
render it fit for immediate use.

18. In the manufacture of lubricating oils from
mineral oil materials containing, or yielding upon
distillation, relatively volatile malodorous con-
stituents difficultly separable from & desired lu-
bricating oil product, the process which com-
prises heating such mineral oil material and ob-
taining therefrom lubricating oil vapors'in asso-
ciation with relatively volatile malodorous. con-
stituents, leading such mixture of vapors and
gases away through a plurality of large-diameter
conduits arranged in multiple, cooling the mix-
ture sufficiently to obtain therefrom a lubricat-
ing oil condensate while rapidly sucking away
gases and uncondensed vapors, causing the con-
densate to flow, still warm but out of contact
with said gases and uncondensed vapors, in a plu-
rality of streams through large-diameter conduits
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arranged in multiple, and applying to said con-.
densate while so flowing a high .vacuum corre-
sponding to an absolute pressure of between 1.5
and 25 millimeters of mercury.

19. The process of manufacturing lubricating 3
oils as overhead distillates which comprises distill-
ing mineral oil which contains lubricating oil
components in association with odor-producing
components in the presence of a basic neutraliz-
ing agent under absolute pressure not exceeding 1y
25 millimeters of mercury and under non-oxidiz-
ing conditions, thereby producing a mixture of lu-~
bricating oil vapors with difficultly separable
vaporous and gaseous lower-boiling malodorous
contaminants, conducting the mixed distillation 15
vaporsupwardly while cooling the same under such
pressure sufficiently to condense desired lubricat~
ing oil components therefrom while avoiding cool-
ing to the condensing point of the associated
lower-boiling malodorous contaminants and rap- 20
idly withdrawing uncondensed vapors and gases

. out of contact with the resultant lubricating oil

condensate, then still further cooling said con-
densate under such pressure out of contact with
sald uncondensed vapors and gases. 25

20. The process as claimed in claim 19, wherein
the stated operations are all effected under an
absolute pressure not exceeding 15 millimeters.

21. The process as claimed in claim 19, wherein
the stated operations are all effected under an 3¢
absolute pressure which does not exceed 15 milli-
meters and is for the most part below 10 milli-
meters.

22. The process of manufacturing high-grade
finished lubricating oils without acid treatment 35
or filtration, which comprises vaporizing, under
absolute pressure not exceeding 25 millimeters of
mercury and under non-oxidizing conditions, a
Iubricant-containing mineral oil crude or resid-
uum high in combined sulphur, nitrogen, organic 49
acids, or complexes including some or all of such
constituents, thereby producing lubricating oil
vapors mixed with vaporous and gaseocus mal-
odorous impurities which are lower-boiling than
the lubricating oil components, subjecting such 45
mixed vapors in a traveling stream to reflux con-
densation under absolute pressure not exceeding
25 millimeters and at a temperature above the
condensing temperature of said impurities but
sufficiently low to condense lubricating oil com- 59
ponents, rapidly sucking away uncondensed va-
pors and gases, and flowing the resultant lubri-
cating oil condensate out of contact with said
traveling stream of mixed vapors while cooling
said condensate still under absolute pressure not 5
exceeding 25 millimeters, and collecting the same
as a high grade finished lubricating oil requiring
no acid treatment or filtration to render it fit for
immediate use.

23. The process as claimed in claim 22, where- 60
in the stated operations are all effected under
an absolute pressure not exceeding 15 millime-
ters.

24. The process as claimed in claim 22, where-
in the stated operations are all effected under an 63
absolute pressure which does not exceed 1{ milli-
meters and is for the most part below 10 milli-
meters.

25. The process of manufacturing lubricating
oils as overhead distillates which comprises dis-
tilling mineral oil which contains lubricating oil
components in association with odor-producing
components in the presence of a basic neutraliz-
ing agent under absolute pressure not exceeding
25 millimeters of mercury and under non-oxi- 78
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dizing conditions, thereby preducing a mixture of
lubricating oil vapors with difficultly separable

vaporous and gaseous lower-boiling malodorous -

contaminants, conducting said mixture into a
condensing zone and cooling the mixture under
such pressure sufficiently to condense desired Iu-
bricating components therefrom while rapidly
withdrawing uncondensed vapors and gases from
said zone, separately conducting the resultant lu-
bricating condensate away from said condensing
zone and further cooling the same under such

11

pressure and out of contact with said uncon-
densed vapors and gases.

26. The process as-claimed in claim 25, where-
in a small proportion of caustic soda is employed
as the neutralizing agent, and the stated opera-
tions are all effected under an absolute pressure
which does not substantially exceed 15 millime-
ters and is for the most part below 10 millime-
ters.
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