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6 Claims, 

This in Vention relates to the manufacture of 
heavy lubricating oils; and it comprises a method 
of making heavy, blended, dewaxed lubricants 
from a mixture of overhead and residual lubricat 
ing Stocks, advantageously derived from different 
Crude oils, wherein such an overhead lubricating 
Stock is mixed with such a residual stock in a 
ratio depending upon the viscosity range of the 
residual stock and on the viscosity of the overhead 
Stock, the percentage of residual oil used being 
the greater the lower the viscosity of the overhead 
Stock and the mixture is diluted with naphtha, and 
Separated in a centrifugal; and it comprises, as a 
new product a dewaxing stock containing a mix 
ture of naphtha, overheads and residuals in pro 
portions determined by the viscosities of said 
Overheads and residuals; and it also comprises a 
blended lubricant stock produced by the said 
proceSS, comprising a mixture of One or more 
heavy distillates and residuals, the proportion of 
residuals in said blended lubricant bearing a defi 
inite relation to the viscosity of the overheads con 
tained therein; all as more fully hereinafter set 
forth and as claimed. 
At the present time there is a considerable de 

mand for Viscous lubricating oils of low pour test. 
Such oils, after Wax renoval and refining, usually 
have Viscosities ranging frorin 60 to 210 seconds at 
210 F. by the Saybolt universal viscosimeter 
(S. U. W.), and pour tests from -30° F. down 
to -10° F., or even lower. The requirement of a 
low pour test in such oils has necessitated the de 
velopment of special methods for the Wax removal 
from the lubricating oil stock. The wax in such 
stocks may be amenable to removal by the usual 
centrifuging methods but frequently it occurs in 
a form in which it can be removed only With the 
greatest difficulty. Neither filter pressing nor 
centrifuging are feasible in the case of some of 
these stocks; this being especially true of many 
of the so-called unpressable distillates and the 
overhead cylinder stocks distilled from parafin 
type crudes containing asphaltic materials. Alone, 
these distillates cannot be handled in a centrifugal. 
AS is well known the residuals from many paraf 

fin and mixed type crudes can inot be economically 
refined to lubricating oils because of the pres 
ence of excessive asphaltic material in such resid 
uals. It is advantageous to subject such crudes 
to a fire and steam distillation to distill off the 
lubricating fractions of value, leaving as a residu 
unn a heavy asphaltic product known as “heavy 
flux oil', usually disposed of as a fuel oil. The 
Wiscous lubricants are thus recovered as un 

(C. 96-9) 
pressable distillates and overhead cylinder Stocks 
while most of the dark colored asphaltic material 
is eliminated in the flux oil. The renova of 
wax from these viscous distillates represents a 
difficult problem. 
In order to circumvent this problem the art has 

employed various expedients, all of which are 
more or less wasteful. For example, it has been 
considered necessary in Some cases to redistill the 
viscous distillates with a certain amount of crack 
ing to alter the wax structure to a more crystalline 
type in Order that it might be eventually separated 
by the usual pressing methods. This procedure 
destroys a large part of the viscosity of the more 
Wiscous lubricants by cracking them to less viscous 
oils. 

Special methods have also been suggested for 
the removal of wax from unpressable distillates 
and overhead cylinder stocks, for example, the 
use of paper pulp or fuller's earth as filter-aids. 
All of these methods entail additional expense and 
none has satisfactorily solved the problem as a 
Whole. In particular, the use of a filter-aid re 
quires additional equipment, and somewhat ex 
pensive process steps. The removal of the added 
material itself from the Wax cake becomes difficult 
and expensive. 
Removal of wax by the nodern centrifuge has 

several important advantages. But in order that 
Such removal may be Successful the Wax must 
possess certain rather specific properties. Waxes 
of the so-called crystalline type, such as those en 
countered in light, WaX-bearing distillates, can 
usually be removed by chilling and filter pressing 
but are not readily removed in a centrifugal. On 
the other hand the so-called amorphous types of 
Wax which occur in viscous oils such as uncracked 
residuals cannot be removed economically by 
filter pressing. This particular type ordinarily is 
not difficult to remove by centrifuging. Tnter 
mediate or Seni-crystalline Waxes cause diffi 
culties in both the filter pressing and in the 
centifulging rinethods. These Waxes occur most 
frequently in the more viscous distilled lubricat 
ing fractions, designated as unpreSSable distillates 
and overhead cylinder Stocks. When an Oil CO 
taining this type of wax is subjected to the usual 
refining steps, Such as acid treatment and/or 
clay treatment, and is then diluted and chilled 
preparatory to centrifuging, the Wax tends to 
develop a gel-like structure. Centrifugal force is 
not effective upon such a structure and separation 
cannot be secured. 
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2 
On the other hand, while some separation of 

Semi-crystalline wax can be secured by changing 
the Standard procedure to the extent of dewaxing 
before instead of after acid treatment, the semi 
Crystalline type of wax, in the presence of the 
unrefined oil, tends to form hard masses of Wax 
in the centrifuge which soon plug up the rotor 
of the machine. Continuous discharge of wax 
from the centrifuge cannot be effected by stand 
ard procedure. One of the achieved objects of 
this invention is to so effect the satisfactory con 
trol of the Wax structure as to enable precipitation 
of the Wax in flocculent particles that will not 
pack to hard masses and, at the same time, will 
not form gels in a chilled diluted mixture. 
Ihave found that the readiness with which wax 

can be removed from a stock in centrifuging de 
pends. On the viscosity of the oils composing the 
Stock. This is the case even when, as is usual, 
the viscosity of the stock is adjusted before cen 
trifuging, by diluting With light naphtha. The 
viscosity of a distilled lubricating oil fraction 
from a given Source is related to the average 
molecular size of its constituents and to the aver 
age boiling point of the fraction, as well as other 
physical properties. The physical property of 
visCOsity in this case is merely selected for a con 
trol test, as the most convenient index of the 
desired properties. The specific effect of the vis 
cosity of an oil upon the physical properties of 
the Wax contained therein depends upon the re 
fining history of the oil, upon whether the oil is 
a residuum or a distillate, and upon whether the 
oil has been freed or partially freed from as 
phaltic impurities. 

I have found that certain residua, derived by 
fire and Steam or vacuum reduction from various 
paraffin or mixed type crudes and having vis 
COSities. Within a certain range, when added to 
Various distillates containing uncentrifugeable 
Wax, in proportions determined by the Wiscosities 
Of the residuals and of the distillates, have the 
Specific property of so modifying the physical 
State of the Wax in said distillates as to render 
the Sane centrifugeable. 

have found that these residua, are usually 
Satisfactory in admixture with distillates to form 
deWaxing Stocks only when a sufficient fraction 
has been distilled off to leave the residua Sub 
Stantially free from fractions of viscosity lower 
than about 100 seconds (S.U. W.) at 100°F. This 
means that in addition to the removal from a 
crude petroleum of gasoline, kerosene, and gas 
oil, it is necessary also to distill off a light lubri 
cating oil which is capable of being dewaxed by 
preSSing and is usually, therefore, designated as 
pressable distillate. Residua, obtained in this 
manner from crude petroleum relatively high in 
aSphaltic impurities are required in somewhat 
Smaller proportions in dewaxing stocks than are 
residua, derived from crude petroleum relatively 
low in asphaltic impurities. The usual sulfuric 
acid refining process, however, tends to destroy 
this wax modifying property. It is of obvious ad 
Vantage, therefore, in the manufacture of the 
blended stocks of particularly low pour test ac 
COrding to the present invention, to use residua, 
requiring a ninimum of refining prior to dewax 
ing; that is the residua are advantageously de 
rived from high grade crudes. 
By “high grade' crude is realint a Wax-bearing 

Crude having a Sufficiently Small content of a S 
phaltic material to enable the use of residuals 
derived therefrom as lubricating stockS Without 
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drastic refining. As examples of such crudes 
there may be mentioned any “Pennsylvania, 
grade' crude oil and Oklahoma, crudes from Bur 
bank, Tonkawa, Glenn Pool and Oklahoma City. 
In addition to these oils, Some restricted fields in 
Texas produce oils of high grade “Mid-Continent 
quality’ that would be useful in the process here 
in described. 

have found that distillates which can be en 
ployed in any considerable proportions with re 
sidua, prepared as above described, should have 
Wiscosities, as a whole higher than about 50 Sec 
Onds (S.U.W.) at 210 E. and should contain Sub 
stantially no fraction having a viscosity lower 
than 100 seconds (S.U.V.) at 100° E. Distillates 
which have not been treated with Sulfuric acid 
require less residua, in the mixed dewaxing stock 
than do distillates freed or partially freed from 
asphaltic and other similar impurities by such 
refining, unless the dewaxing stock is acid treated 
prior to deWaXing. 
I have found that the amount of residuum re 

quired to be added to a given distillate in order 
to produce a satisfactory deWaxing Stock, in ac 
cordance with my invention, is a function of the 
viscosity of each constituent. A determination 
of the proper proportion of residuum to add often 
cannot be based on the Wiscosity of the mixture, 
since the lighter fractions contained in a residu 
um have no substantial effect in rendering Wax 
centrifugeable and may be detrimental. The 
fractions having the higher viscosities are most 
effective and these fractions are the only ones 
which need to be considered in estimating the 
proper proportion of residuum in a deWaxing 
stock. 
The residua from various crudes which have 

been reduced without cracking until the viscosity 
of the stream is not lower than about 100 Seconds 
(S. U. W.) at 100° F. Will have various viscosities 
depending upon the type of crude reduced and the 
degree of fractionation during reduction. While 
such residua are usually effective in modifying 
wax to render the same centrifugeable, the reduc 
tion may be carried on, if desired, to obtain high 
er viscosity bottoms which may be used to SOme 
What greater effect in admixture with Suitable 
distillates as described. For example, in many of 
my experiments, I have reduced a Selected north 
Oklahoma, crude until the viscosity of the Stream 
Was about 150 seconds (S.U.W.) at 100 F. to ob 
tain a residuum with a typical viscosity of 190 
Seconds (S. U. W.) at 210 F. Such a residuum is 
highly satisfactory for my process. 

In general it may be said that when a high 
grade crude has been reduced until the viscosity 
of the overhead stream is at least 100 seconds 
(S.U.W.) at 100°F. and when the viscosity of the 
resulting residuum is from about 100 to 250 Sec 
Onds (S.U.W.) at 210° F., such residuum Will act 
as an effective wax modifier. Most high grade 

- crudes when subjected to such a reduction will 
produce a residuum having a viscosity of roughly 
175 seconds (S. U. W.) at 210 F., as a typical or 
average value. I have found that the amount of 
Such a residuum required to be added to a given 
distilate in order to modify its Wax content can 
be considered as bearing a rather definite rela 
tionship to the viscosity of said distillate con 
forming with certain formulae given below, which 
formulae can be employed for purposes of calcu 
lating the percentage of residuum required in a 
given deWaxing stock containing distillates. 
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These formulae are as follows: 
Optimum requirements 

R=85-5.6/V-50 
Minimum requirements 

R=65-5.6/v-50 
wherein R represents the percentage of the re 
Sidulum required in the mixture, and W represents 
the viscosity of the distillates. 

If the high grade crude has not been reduced 
to the proper extent the above formulae can still 
be employed with suitable correction for the 
proportion of residulum in the mixture having a 
Wiscosity of above i75 seconds (S.U. W.) at 210° 
F., for example. The lighter ends; in a residuum 
which has not been reduced to the extent noted 
act as an unpreSSable distillate and at times al 
lowance must be made for such ends in estinating 
the amount of residuum required. The propor 
tion of residuuii having a Viscosity of above 175 
Seconds (S. U. W.) at 21.0° E. may be considered 
the “effective residue' in wax modification, for 
purposes of this caliculation. 
The above formulae are, of course, purely em 

pirical but are based upon the results of a large 
nurnipei of eXperinents. These formulae appear 
to be applicable to a wide variety of residua from 
high grade crudes. It is convenient in conduct 
ing my process to prepare the Wax modifying 
residual by batch reduction until the stream 
shows a viscosity of about 150 at 100 F. Usually 
in this case no correction for the light ends in 
the residuum need be made. In any case it is 
relatively simple to determine the amount of 
'effective residue' in a residuum by a further 
laboratory reduction to the desired point. 

I have found that the desirable and feasible 
ange of Wiscosities of residua for wax modifica 
tion from paraffin or mixed type crudes is from . 
i00 to 250 Seconds (S. U. W.) at 210° F. In ob 
tailing Such residua, by batch reduction the vis 
cosity (S. U. W.) of the stream may be brought 
up to from 100 to it) (20 Seconds (S.U.W.) at 00 
F., or an equivalent degree of reduction for con 
tinuous tube still reduction may be employed. 

have found it advantageous to employ crudes 
having relatively low asphaltic content as a Source 
of the residuals to be employed in Iny process. 
The higher grade parafin base crudes from the 
north Oklahoma fields are typical. If desired, 
the “bicon' of the finished oright Stock to be ob 
tained in my process may be improved at the 
same time by using, as a residual, the Synthetic 
green bloom agent described and claired in niny 
copending application, Ser. No. 381,398, filed July 
26, 1929, now Patent No. 1,868,473. The residual 
described in that application is derived from a 
naphthenic type crude which is reduced in the 
presence of anhydrous aluminum chloride there 
by producing a highly potent green bloom agent. 
My invention is illustrated and can be more 

readily explained by referring to the accompany 
ing drawing in which the figure represents a flow 
chart, of two embodiments of my invention. The 
treatinent of two types of oils is illustrated in 
this figure. Crude oil. A represents a crude con 
taining sufficient asphaltic material to render the 
use of residuum as dewaxing Stock uneconomical. 
This type may be represented, for example, by 
the crude produced in the east Texas field, Con 
taining unusually large quantities of Wax and 
hence presenting a special problem, or it may be 
represented by the Seminole type Oklahoma, 
crude, containing lower and more nearly nor 

3. 
mal quaintities of paraffin wax. Crude oil B rep 
resents a crude containing minimum amounts 
of asphaltic material, for example, a selected high 
grade north Oklahora crude of paraffinic type. 
The residulim from the type 3 oil is used to modi 
fy the wax stiucture in the heavy distillates of the 
type A. 

Referring to the upper left hand corner of the 
figure, the illustrated crude A may represent a 
Seininoie type Oklahoma, crude, for example, 
while crude t3, at the upper right side may rep 
resent a special north Oklahoma crude. In the 
specific enb2dinant shown in this figure the to 
tal crude charge (i(0 per cent) is inade up of an 
80 per cent charge of the Seminole crude and a 
2 per cent charge of the north Oklahoma, crude. 
he percentage yields indicated in this figure are 

based on the total crude charge. The percentage 
yields cased on the individual charges may be 
found from these figures by dividing by 0.8 and 
G.2, respectively, for the Seminole and for the 
ingrth Oklahoma, Ciudes. 
In the figure crude A is shown being fed into 

a still where it is Subjected to atmospheric fire 
and stean distillation. The outlet temperature 
of this still is maintained at 8, teiperature of 
about 775 F. Gasoline, kerosene, gas oil and a 
preSSaible distiliate are distilled off, the Subsequent 
treatinent of these products forming no part of 
the present, invention. About 4 per cent by 
Volurne of the total charge (i. e. 5 per cent of 
the Seminole crude) is recovered as an unpress 
able distillate. About 5 to 17 per cent (or 38 
to 20 per cent of the Seminoie crude) is ob 
tained as bottons and these bottoms are Seat 
to a vacuu in still. In this vacuum operation, the 
bottons are subjected to a further eduction with 
fire aid Steam under high vacuum. In some 
cases I employ a vacuum still for this secondary 
reduction Whigh, as a natter of Operating econ 
ony and convenience, is not equipped with a frac 
tionating tower. In other cases the vacuun Stil 
is equipped with a fractionating tower for sepa 
ration of any lighter fractions from the heavy 
overheads. In using a vacuum still that is not 
equipped with an efficient fractionating tower, a 
snail annount of a lighter unpressable distiate 
fraction is usually separated by partial consien 
sation in a 2-stage condenser. This unpreSSable 
distillate is a material cf such wide cut as to 
rendel' it at times difficult to process for wax re 
nowa. It is convenient, therefore, to return 
this wide cut fraction, as shown, to the atmos 
pheric still for recycling with the crude charge 
so as to Subject it to more effective fractionatio 
in the efficient fractionating tower of the at 
mospheric still. The final result of this re 
cycling is that a close cut unpressable distillate 
is obtained from the fractionating tower of the 
atmospheric still. Overhead cylinder stock is ob 
tained from the vacuum still and represents 
about 6 par cent of the original charge (i. e. 8 
per cent of the Seminole crude). This is ad 
vantageously mixed with the unpressable distill 
late from the same crude, obtained from the at 
mospheric Still. 
Crude oil B, a source of supply of which is illus 

trated in the upper right hand side of the figure, 
represents a special north Oklahoma crude, for ex 
ample. As shown, this Inay be fed to an atriloS 
pheric still equipped with an efficient fractionat 
ing tower, and there subjected to fire and steam 
reduction, the outlet temperature being held at 
approximately 725 F. Gasoline, kerosene, gas oil 
and a pressable distiliate are fractionated off and 
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recovered. An unpressable distillate, represent 
ing about 1 per cent by Volume of the total charge 
(i. e. 3 to 5 per cent of this crude) is obtained 
and may be mixed with the distillates from crude 
A. Crude B is reduced to a residuum having a 
viscosity of about 190 seconds (S.U. W.) at 210 
F., or to a residuum of viscosity of the order 
of that secured by batch reduction of the crude 
until the Wiscosity of the strealm is about 150 Sec 
onds (S.U.W.) at 100° F. This residuum repre 
Sents about 5 per cent by volume of the total 
charge or about 25 per cent of crude B. his 
residuum constitutes the Wax modifier, and is 
mixed with the above described unpressable dis 
tillates and overhead cylinder stock to modify 
the Wax Separating qualities of those materials. 
The entire above described mixture of unpress 
able distillate and overhead cylinder Stock and 
residue has a Wiscosity of about 132 seconds 
(S. U. W.) at 210° F., the residue from crude 
B forming about 33 per cent by volume of 
the total chaige and having a viscosity of about 
190 seconds (S. U. W.) at 210° E. 
The mixture of residue and distillates is pro 

portioned according to the before-mentioned em 
pirical formula and wax separation can then be 
accomplished by Well-known centrifugal methods. 
It was found in the present Specific embodiment 
that a minimum of about 25 per cent of residue 
was required to be added to the overheads to 
produce a centrifugeable mixture. Igenerally pre 
fer, however, to add an additional 5 to 10 per cent 
or so to be on the safe side, as well as to make 
the mixture Somewhat nore readily centrifuge. 
able. In the present instance, therefore, I mixed 
the bottons and overheads in the ratio of 33:67 
as an Optimum proportion. 
The mixture of heavy distillates and residue, 

as shown and described, is then refined by 
methods, many steps of which have been 
long known in the art and which form no part 
of the present invention. In one way of work 
ing, by opening valves C and D and closing Valves 
E.F, G and H, the blend of overheads and residuals 
may, as shown, be diluted with about 11 per cent 
by volume of heavy uncracked kerosene dis 
tillate. A heavy kerosene distillate is advanta 
geous for this dilution as giving the maxinluim re 
duction in viscosity with but Small loSS by evap 
oration during refining. The dilution renders the 
blend more suitable for acid treatment in lower 
ing the viscosity so as to promote more ready ag 
glomeration and settling of acid sludge particles. 

Acid treatment is carried out in agitatol'S. 
Sulfuric acid, preferably of around 98 per cent, 
in the proportion of 38-50 pounds per barrel of 
oil may be employed. The acid treatment may 
be carried out in two steps, if desired. Starting 
tennperatures of about 110-115 F. are employed 
for Summer conditions and 120-125 F. in the 
winter, the temperature of the batch usually ris 
ing about 20 F. during treatment. Substan 
tially all or a considerable portion of the acid 
sludge may be removed in the agitators, the rest 
being separated in air blown settling pans at ten 
peratures ranging from 20 to 150 F., as illus 
trated in the figure. 
The Sour oil from the acid treatment is neu 

tralized with fuller's earth. This is added in 
the proportion of about 0.5 pound per gallon of 
Sour oil and the inixture is then subjected to a 
combined digestion and reduction step in a con 
tinuous tube still and tank digester system. The 
temperature in this operation is raised in 

1,999,486 
progressive steps by recycling in the tube heaters 
until a temperature of about 550 F. is reached. 
The kerosene distills off during this step. A 
small amount of steam is passed through the 
digester drums which prevents discoloration of 
the oil during treatment and assists in re 
moval of the kerosene. The kerosene-freed 
mixture of oil, still containing fuller's earth, is 
then sent through a pressure filter at a tem 
perature of about 280° F. for removal of the 
fuller's earth. The product is now ready for 
Wax removal. 
In order to remove wax the oil is first cut With 

60-70 per cent (based on the diluted mixture) of 
60 gravity naphtha, the oil-naphtha, mixture at 
this stage usually testing from 45 to 47 degrees 
A. F. I. This mixture is chilled in batch or con 
tinuous chillers which usually reduce the tem 
perature to from -25° to -50 F. according to 
the pour test desired in the final product. 
average rate of chilling in this step should be 
slow, say from 2 to 5 F. per hour. The mixture 
is then centrifuged for removal of the wax. It 
is at this point that the effect of the viscosity 
composition characteristics of the dewaxing stock 
is made evident. The wax from the mixture pre 
pared in accordance with my invention separates 
cleanly and flows readily from the centrifuge, 
and the dewaxed mixture yields a product of 
satisfactorily low pour test. 

After wax reinoval the mixed oil and naphtha is 
Sent to a still in which a fire and Steam reduc 
tion is effected. his still is advantageously of 
the continuous type equipped with high efficiency, 
bubble type fractionating towers, operating with 3 
a still outlet temperature of around 725 F. The 
naphtha is recovered overhead and an overhead 
Inautral oil is also obtained by taking a special 
cut. The pour test of the overhead neutral lubri 
cating oil obtained from this still is close to that 
of the residuum, when Satisfactory centrifugal 
deWaxing has been effected as a result of the 
proper control of operating conditions. The 
residuum from the still is finally passed through 
fuller's earth or clay filters, taking filter cuts of . 
the required color; or is refined to the desired 
color by contacting with fine decolorizing clay, 
or other color adsorbing material. The final 
blended lubricant obtained by the above pro 
cedure may have the following typical tests: 
Gravity, A. P. I.-------------------------- 23.0 
Vis./210 F------------------------------ 153 
Flash, P. M. F-------------------------- 525 
Flash, O. C. F-------------------------- 550 
Fire, O.C.: F--------------------------- 640 
Four, F-------------------------------- --5 
Color, N. P. A.---------------------------- 7.5 
Carbon residue: %----------------------- 1.91 

In producing the above product a temperature 
of about -40° F. is required in the chillers. If 
market demands call for a lower or higher pour 
test this can be readily obtained by a suitable 
change in the temperature used in the chilling 
Step. When the temperature is lowered an 
allowance must be made for the increased vis 
cosity of the dewaxing stock, by slightly increas 
ing the proportion of naphtha used in dilution. 
Otherwise a satisfactory rate of subsidence of 
the wax particles in the centrifuge will often not 
be obtained. For example, in chilling to a tem 
perature of -50 F., the proportion of naphtha, 
must be increased about 5 per cent over that re 
quired in chilling to -40°F. The pour test of the 
product Will usually be lowered from 5° to 7 F. 

The 
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by this procedure. Roughly it requires a reduc 
tion of from 1.5 to 2° E. in the chilling tempera 
ture of the oil-naphtha, mixture to produce a 
lowering of 1 F. in the pour test of the product. 
The above process is capable of variation to 

Suit the particular type of crude oil. A which is 
being treated. Probably the most dificult of Such 
oils to handle are those containing large quan 
tities of Wax. A typical example of such a crude 
oil is that derived from the east, Texas field. 
This particular crude, which contains more than 
double the usual amount of Wax, requires a mod 
ification of the above procedure for most eco 
nomical processing. A double dewaxing opera 
tion may be employed to advantage, as the 
amount of Wax to be removed is So great that 
a single dewaxing is more costly due to the large 
amount of refined lubricating oil that is lost 
mechanically in the Wax. Such a double de 
Waxing Operation may be accomplished as shown 

. in the figure by closing valves C and D and open 
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ing valves E, F, G and H. 
As illustrated the contents of the mixer, which 

contains unpreSSable distillate and overhead cyl 
inder stock from crude A and unpressable dis 
tillate and bottons from crude B, as described 
above, may first be cut with naphtha to the 
amount of about 55-65 per cent by volume of 
the mixture. This mixture may then be run 
through chillers to reduce the temperature to 
say -10° F. and then through a centrifuge to 
remove the larger portion of the wax. The mix 
ture may then be reduced to recover the naph 
tha. The reduced oil may then be mixed with 
about 11 per cent by Volume of kerosene, to 
which mixture may be added, if required, addi 
tional bottons, or modifying residuun, from 
the crude B atrinospheric still. The resulting 
mixture may thein be acid treated, clay contacted, 
mixed with naphtha and dewaxed for a second 
time at lower temperature following the pro 
cedure Outlined previously, he first deWaxing 
in this procedure is to remove the excess of Wax 
contained in such oils and to produce an oil of 
more nearly normal wax content which can then 
be processed in the usual manner, without ex 
cessive loSS Of Valuable refined lubricating oil 
with the separated wax. In this example of 
centrifuging, before and after acid treatment, 
the same rules apply for proportioning in ac 
cordance with viscosity. 
The Wax-Oil Enixture discharged fron the cen 

trifuge in the Secondary deWaxing operation by 
the above-described procedure usually contains 
a large proportion of lubricating oil. This wax 
oil mixture may be recycled or added to the oil 
mixture subjected to the primary centrifuging 
before acid treatment, so as to effect removal of 
the larger portion of its Wax content under con 
trolled conditions tending to concentrate or pack 
it in hard condition. In this manner it, is pos 
sible to return to the system the greater portion 
of the oil that would otherWise be lost in the Wax 
discharge from the Secondary Operation. On the 
refined mixture. -- 

The procedures described above are capable 
of Wide variation Wihile producing the desired 
results. Thus, if the crude is a border line mate 
rial containing only a Sinall amount of asphaltic 
substance, a residuum from such a crude may 
economically be mixed with the high Viscosity 
overheads from separate reduction of an addi 
tional quantity of the same crude to form a Sat 
isfactory dewaxing stock. In this case the crude 
A and crude B shown in the flow chart may both 

be represented by the same oil. In this case, 
however, it may be advantageous to acid treat 
crude B before reducing it to residuun which 
then becomes a constituent of the dewaxing stock. 

In another modification of my invention, 
crude A can be reduced directly to a heavy flux 
oil by fire aid steam, completing the reduction 
uildei vacuum conditions without transferring 
the bottoms to a special vacuum still. In this 
Z'eduction an unpre3Sable distillate and an over 
head cylinder Stock may be recovered. These are 
treated with Sulfuric acid either separately or in 
admixture. For example, the unpressable distill 
late may be acid treated, centrifuged for wax re 
innoval, etc., to finally recover a heavy neutral oil. 
till tilis gase the wax renoval is made possible, ac 
COrding to my invention, by adding a calculated 
aiotint of bottons from crude B prior to acid 
treatment. The overhead cylinder stock is then 
usually treated in substantially the same man 
ner to recover a bright stock. In case the un 
preSSable distillate and overhead cylinder stock 
from Crude A are mixed before treatment, bot 
tons fro(in crude 3 are added to this mixture 
prior to acid treatinent, after which, the steps are 
the same as those indicated on the accompany 
ing flow chart. 

Several different methods may be employed 
for neutralizing the “soul oil' obtained after 
treatment with sulfuric acid. Thus, the clay con 
tacting and reduction step described above can 
be replaced by a simple heat treatment in a still, 
With reduction but Without the addition of clay. 
The maximum temperature used in the still is 
about 600 . Clay filtering, either before or 
after admixture with naphtha, is usually required 
before chilling and centrifuging if this type of 
heat treatment is enployed. Another method 
which may be employed for neutralizing the sour 
oil fron the acid treatment is a washing with 
water, dilute alkali and steam. Sufficient 10 per 
Cent caustic Soda, Solution may be used, for ex 
anple, to produce a neutral reaction. Steam may 
then be blown through the mixture of oil and 
caustic followed by drawing off the caustic solu 
tion and washing with about 20 per cent by vol 
Line of hot Water with stean agitation. Ef de 
sired, the SOur oil can be split, part being neu 
tralized by One method and part by another. 

Various proportions of the bottoms from crude 
B may be employed as a wax modifier. It is 
generally, of course, advantageous to keep this 
proportion as low as possible since the supply 
of special crudes best suited for this purpose 
is limited. Some experimental work is often 
required to obtain optimum conditions. North 
Oklahoma. Burbank crude is the best type of 
crude 3 With which I ain now familiar, while 
straight Glenn Pool crudes are nearly as satis 
factory. Other mid-continent crudes of paraffin 
base are Suitable. 
In order to illustrate the proportion of residuals 

required to produce a satisfactory dewaxing stock, 
the following table is included, this table being 
based upon results of a number of experimental 
runs. The table ShoWS the proportions of over 
heads of various viscosities and residual oils that 
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have been found to give satisfactory results by 
the centrifugal dewaxing operation when em 
ployed in the proportions noted and when the 
process details described in this application are 
followed. The overhead stocks of the viscosities 
indicated were derived from the lower grade Semi 
inole type Oklahoma crude, while the modifying 
bottoms were derived from the high grade North 75 
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6 
Oklahoma, crude by reduction to a residuum test 
ing around 190° vis./210° F. S. U. W. In the first 
line of the table are given the viscosities (at 
210° F.) of the overhead stocks to be modified 
and in the last line there is shown the per cent 
by volume of the north Oklahoma, bottoms re 
quired to modify the same. The values given 
show approximately the optimum quantities of 
bottoms required. The minimum amounts re 
quired are often from 5 to 10 per cent lower 
than the values given. 
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Wis. of overheads--- 
Percent of bottoms 
required.---------- 

It is evident from this table that the propor 
tion of the residual modifying agent required rap 
idly increases as the viscosity of the overheads 
is reduced. The data contained in this table 
follow the results calculated from the formulae 
given ante With fair precision. 
Other modifications of the above processes may 

be better adapted to suit special types of crudes. 
Various changes may be made in the Specific 
steps of the processes and even the sequence of 
several of the steps may be altered Without de 
parting from the scope of my invention. For 
example, the temperatures, and pressures of the 
distilling steps may be varied. The proportion of 
kerosene employed as a diluent in the acid treat 
ing step, the concentration and proportion of 
acid used in this step, and the proportion of 
fuller's earth used, may all be altered. In Some 
cases wax removal may be accomplished before 
instead of after acid treatment, etc. Such per 
missible variations Will be evident to those skilled 
in the art. 
In its broad aspects my invention contemplates 

the extraction of wax from a mixture of over 
heads and residuals by centrifugal force, the 
proportions of overheads and residuals in said 
mixture being controlled in relation to the vis 
cosities of Said overheads and residuals and, 
more specifically, said proportions being con 
trolled in accordance with the formulae given 
ante. My invention is more particularly adapted 
to the case Where the overheads and residuals are 
derived from different crude bases, the overheads 
being derived, for example from a crude Con 
taining asphaltic impurities and the residuals 
being derived from a crude containing appreciably 
less such impurities. My invention also includes 
the dewaxing stock formed from a mixture of 
Such residuals and overheads, as well as the fin 
ished blended lubricants obtained therefrom. 
What I claim is: - 
1. In the manufacture of lubricating oils, the 

process which comprises mixing non-centrifuge 
able, wax-containing overheads with residuals 
capable of treatment in a centrifugal and de 
Waxing Said mixture by centrifugal force, the 
percentage of said residuals in Said mixture be 
ing not less than that calculated from the 
formula, 

R=65-5.6/V-50 
Wherein R represents the per cent of residuals 
in Said mixture and W represents the viscosity 
of the Overheads, 

2. In the manufacture of lubricating oils, the 
process which comprises mixing non-centrifuge 
able, Wax-containing overheads with residuals 
capable of treatment in a centrifugal and de 
Waxing said mixture by centrifugal force, the 

1,999,486 
percentage of said residuals in said mixture lying 
between the values calculated from the following 
formulae. 

R=85-5.6 WV-50 
and 

R=65-5.6 WV-50 
wherein R represents the per cent of residuals 
in said mixture and W represents the Wiscosity of 
the overheads. 

3. In the manufacture of lubricating oils, the 
process which comprises mixing non-centrifuge 
able, wax-containing overheads with residuals 
capable of treatment in a centrifugal and de 
waxing said mixture by centrifugal force, the 
percentage of said residuals in said mixture being 
approximately that calculated from the follow 
ing formula: 

wherein R represents the per cent of residuals in 
said mixture and W represents the WiscOSity Of 
the overheads. 

4. In the manufacture of blended oils, the 
process which comprises reducing a high grade 
crude until the residuum as a Whole has a vis 
COsity above 100 Seconds S. U. W. at 210 F. and 
is substantially free from fractions of Wiscosity 
lower than about 100 seconds S. U. W. at 100° F., 
mixing this residuum. With an unpreSSable non 
centrifugeable distillate having for the whole 
a viscOsity higher than about 50 seconds S. U. W. 
at 20 F. and substantially free from fractions 
having a viscosity lower than 100 seconds S. U. W. 
at 100 F., in controlled portions to produce a 
deWaxing Stock capable of being centrifuged and 
then deWaxing Said mixture by centrifugal force, 
the percentage of Said residuals in said mixture 
being not leSS than that calculated from the 
formula, 

R=65-5.6/V-50 
wherein R represents the per cent of residuals in 
Said mixture and W represents the viscosity of 
the Overheads. - 

5. In the manufacture of blended oils, the 
proceSS which comprises reducing a high grade 
Crude until the residuum as a whole has a vis 
cosity above 100 seconds S. U. W. at 200 F. and 
is Substantially free from fractions of viscosity 
lower than about 100 seconds S. U. W. at 100° F., 
mixing this residuum with an unpressable non 
centrifugeable distillate having for the whole a 
WiscOSity higher than about 50 seconds S. U. W. 
at 210 F. and Substantially free from fractions 
having a viscosity lower than 100 seconds S.U.W. 
at 100 F., in controlled proportions to produce 
a dewaxing Stock capable of being centrifuged 
and then dewaxing Said mixture by centrifugal 
force, the percentage of said residuals in said 
mixture lying between the values calculated from 
the following formulae: 

and 

R=65-5.6v V-50 
Wherein R represents the per cent of residuals 
in Said mixture and W represents the viscosity 
Of the overheads. 

6. In the manufacture of blended oils, the 
process which comprises reducing a high grade 
crude until the residuum as a whole has a vis 
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eosity above 100 seconds S.U.V. at 210 F. and is 
substantially free from fractions of Wiscosity low 
er than about 100 seconds S. U. W. at 100° F., 
mixing this residuum with an unpressable non 
centrifugeable distillate having for the Whole a 
viscosity higher than about 50 seconds S. U. W. 
at 20° E. and Substantially free from fractions 
having a viscosity lower than 100 Seconds S. U. W. 
at 100° F. in controlled proportions to produce 
a dewaxing stock capable of being centrifuged 

7 
and then deWaxing said mixture by centrifugal 
force, the percentage of Said residuals in Said 
mixture being approximately that calculated 
from the following formula: 

R=85-5.6/V-50 
wherein R represents the per cent of residuals in 
said mixture and W represents the Wiscosity of 
the Overheads. 
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