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PROCESS FOR THE MANUEFACTURE OF 
LUBRICATTING OLS 

Robert D. Evans, Okmulgee, Okla, and James W. 
Montgomery, Edgewood, Md., assignors to Phi 
lips Petroleum Company, a corporation of Del 
aWare 

Application September 2, 1941, Serial No. 409,280 
(CI. 196—40) 8 Claims. 

The present invention relates to a process for 
refining mineral oils with acid and activated 
clay, and is more particularly concerned with the 
treatment of mineral oils with these materials 
to produce lubricating oils of greater stability 
and improved characteristics than heretofore 
attainable. 
Acid and clay refining have been employed 

alone and in combination for the treatment of 
lubricating oils, and are well known for the 
beneficial effects which they impart thereto. 
Such prior methods, however, are directed main 
ly to treatment of Waxy lube stock which results 
in the clay becoming completely exhausted, and 
therefore have proven a rather costly mode of 
procedure. Further methods have been pro 
posed which involve acid-clay treatment of de 
Waxed oils which have not previously been refined 
to accomplish the removal of "pour point de 
preSSOrs.' These materials consist mainly of 
asphaltic and/or tarry matter and when present 
prevent thorough dewaxing due to their adverse 
effect on Wax crystallization. Likewise, when 
the oil has not been treated specifically to re 
move pour point depressors, subsequent treat 
ment With acid causes a very substantial increase 
in the pour point of deWaxed Oil. 
An object of the invention is to produce lu 

bricating oils more highly refined and of greater 
stability than attainable by acid and clay refining 
methods heretofore. A further object is to pro 
vide a process of refining lubricating oils which 
is economical and efficient. Another object is to 
accomplish the removal of pour point depres 
sants prior to dewaxing. A still further object 
is to provide a process which will result in acid 
free distillates and avoid the corrosion of equip 
ment. Another object is to provide an oil of 
improved color. Another object is to provide an 
oil of improved gravity. 
The present invention provides a process which 

involves a primary acid treatment preferably 
with sulfuric acid, whereby pour point depressors 
are substantially removed with other impurities, 
followed by contact with activated clay for the 
adsorption of principal color body and asphaltic 
Content and neutralization of the acid Oil. This 
enables a very thorough dewaxing of the lube 
oil stock, and thereafter the oil is subjected to a 
further acid-stabilizing treatment. The final 
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treatment with acid results in a stable oil un 
altered by subsequent treatment and without 
Substantial change in pour point. The latter 
effect is due to the removal of constituents by 
the primary acid treatment, which if present 
during dewaxing and if removed in the stabiliza 
tion treatment Would cause a Substantial rise in 
pour point. The invention further contemplates 
the use of acid sludge from the stabilizing step 
for treatment of the waxy lube stock, thereby 
providing a substantial economy. The acid Oil 
from the Stabilization treatment is treated With 
contact clay for the removal of traces of color 
bodies and impurities not previously removed 
and neutralization of the acid oil. Clay derived 
from the treatment of stabilized acid oil is pref 
erably employed in treatment of acid oil from 
the primary acid treat. It has been found that 
spent clay from ordinary plant processes, where 
initial contact is affected in the presence of Wax, 
asphaltic and tarry constituents, is substantially 
spent and of such low efficiency that it must be 
either discarded or reactivated. It is a feature 
of this invention that fresh activated clay used 
to treat oil from which wax, asphaltic and other 
impurities have been substantially removed, is 
employed to neutralize waxy acid oil and remove 
the greater portion of the asphalt and color 
bodies prior to dewaxing. This clay retains suf 
ficient activity and adsorptivity to adsorb a sub 
stantial amount of asphaltic constituents, and 
at the same time neutralize the waxy acid oil 
derived from the primary acid contact. De 
waxed oil which has received a final stabilizing 
and clay contact treatment in accordance With 
this invention has been found to retain better 
stability and to be much more highly refined 
than oil produced by known methods. An im 
portant phase of the process is the distillation of 
the clay treated stabilized oil in the presence of 
the clay. By methods previously known, a cer 
tain amount of acid, not physically or chemically 
bound to the clay, remains in the oil, and an es 
sential feature of this invention consists in flash 
ing off this acid just prior to distillation. 

Briefly, we propose to produce finished lubri 
cating oils of improved characteristics by separat 
ing residual lube stock into an overhead waxy 
lube stock and residual tarby distillation at con 
trolled temperatures, either at atmospheric pres 
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sure or above or below atmospheric pressure, with 
or Without the use of steam or other diluents. 
The distilled waxy lube stock is then treated with 
partially spent Sulfuric acid contained in sulfuric 
acid sludge formed during the further treatment 
of dewaxed lube stock with fresh sulfuric acid, as 
later described, and preferably at a temperature 
Within the range of from 80 to 140 F. Option 
ally, the Waxy acid oil may be further treated 
with fresh sulfuric acid, preferably 98 percent 
Sulfuric acid. The Waxy acid oil is then contacted 
at controlled elevated temperatures with clay ob 
tained from the contacting of dewaxed acid oil 
with fresh clay, as later more fully described. 
The contacting step with clay is preferably car 
ried out by multipass in furnace tubes with or 
without steam and/or added water at tempera 
tures in the range of from 400 to 600 F. Other 
temperature ranges may be employed, but it has 
been found that this temperature is sufficient to 
bring the activity of the partially spent clay to 
the desired point. As an integral part of the 
contacting Step, acid materials not physically or 
chemically bound to the clay are flashed off in a 
Clay-oil flash pot, later described in detail. The 
clay-oil mix is then filtered and the treated waxy 
lube distillate is dewaxed, preferably by filter de 
Waxing from Solution in an acetone-benzol-tolu 
ene or similar de Waxing solvent. The deWaxed 
lube Stock is then stabilized by treatment with 
fresh Sulfuric acid at controlled temperatures and 
with either 98 percent acid or “fuming' 104 per 
cent acid, or if dilution is employed, the treat 
ment may be carried out at temperatures as low 
as 0 F. We prefer to operate upon the undilute 
oil with 98 percent Sulfuric acid at or near at 
mospheric temperature, such as from 60 to 120° 
F. The acid sludge from this treatment retains 
a sufficient acid value for the removal of pour 
point depressors from waxy lube stock of relative 
ly low viscosity in the primary treat. The de 
waxed acid oil or dewaxed acid oil solution is 
then contacted. With fresh activated contact clay 
in furnace tubes at controlled elevated tempera 
tures. A contact method may be either a single 
paSS or multiple-pass, With or Without steam or 
added Water, and the temperature depends upon 
the material being treated, the contact time and 
Whether or not the diluents are present. Acidic 
materials not physically or chemically bound to 
the clay are thereupon flashed off at elevated 
temperature, i. e., from 400 to 600 F., in a clay 
oil flash pot and the clay-oil mixture is further 
heated in a furnace coil or similar apparatus and 
charged to distillation equipment Where separa 
tion is effected into an acid-free distillate, con 
sisting of a highly improved lube oil of relatively 
low viscosity and a residual, greatly improved 
lube oil of relatively high viscosity containing 
clay. The distillation is carried out in conven 
tional equipment, and at controlled temperatures 
to avoid injury to the oil. Steam or low boiling 
diluents may be used to aid in the distillation, 
if it is carried out at atmospheric pressure. Wac 
uum distillation is advantageous, either With Or 
without steam or other diluent; however, we pre 
fer to employ dry flash vacuum distillation. 

he residual lube oil is filtered to remove clay, 
producing a highly improved acid-free lube oil of 
relatively high viscosity. The distillate and re 
sidual lube oil are highly improved, stable lube 
oils, and may be used separately or blended in any 
desired proportions. The clay from the latter 
step remains approximately 50 percent efficient, 
and may be employed in treatment of fresh Waxy 
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lube stock for the removal of pour point de 
pressors, other impurities, and neutralization of 
the oil. The contacting of the waxy acid oil with clay 

5 obtained from treatment of dewaxed oil is suffi 
cient to effect substantial neutralization of the 
acid content of the oil, thereby avoiding the use 
of neutralizing agents commonly employed, such 
as Caustic, ammonia, line and the like, which 

10 promote the formation of emulsions and produc 
tion of soluble soaps which are difficult to remove 
from the oil. The clay from the Secondary clay 
contact treatment is effective to the desired de 
gree When used to contact the oil in furnace tubes 

15 at elevated temperatures, whereas mere filtration 
of the oil through a cake of partially spent clay 
does not develop the necessary activity. We have 
found, however, that oil so treated retains a small 
amount of acid not physically or chemically bound 

20 to the clay, which it is difficult or impossible to 
render inactive irregardless of the quantity of 
clay employed. The presence of this acid not 
physically or chemically bound to the clay is ob 
jectionable, particularly in the oil following the 

25 second contact Stage With fresh clay Which Will 
result in acid distillates, as well as promote cor 
rosion of equipment. In accordance With this 
invention, we flash off this acid not physically or 
chemically bound to the clay at elevated tem 

30 peratures, i.e., from 400 to 600 F. in the presence 
of the clay, and prior to distillation in the Second 
stage. 
The stabilization with fresh acid on dewaxed 

oil produces a highly improved lube oil and is 
35 much more effective as a stabilization measure 

than. When acid treatment is made in the pres 
ence of Wax. This treatment is likewise economi 
cal since the expensive treating agent is used on 
the lube stock only and after asphalt and wax 

40 have been removed. This final stabilization step 
is sufficiently late in the refining process to be 
practically unaffected by Subsequent refining 
Steps and the oil so treated remains stable even 
under the influence of relatively high tempera 
tures. Likewise, a Substantial rise in pour point 
of the dewaxed oil is not experienced, due to the 
fact that pour point depressors were removed 
prior to dewaxing. The final clay contact with 
new clay effects neutralization of the acid oil and 
is highly effective to accomplish the removal of 
color-forning materials and traces of residual 
impurities, thereby producing a highly stable and 
refined lubricating oil. Contacting the oil with 
clay removes all acid residues, both with the aid 
of Steam and consequent removal from the flash 
pot, and by chemical and physical action within 
and upon the clay particles, causing said mate 
rial to be bound to and adsorbed by the clay and 
thereby removed from the oil. This allows dis 
tillation to take place without corrosion of equip 
ment, and Without the production of acid lube 
distillates. - 

Figures 1 and 2 illustrate diagrammatically an 
apparatus suitable for carrying out the process 
of this invention, Figure 2 being a continuation of 
Figure 1. Figure 3 is a graph illustrating the 
comparative efficiencies of new and used clays 
on acid oil from 71 S. U. W. at 210 F., vacuum 
distillate. Figure 4 is also a graph illustrating 
the comparative efficiencies of new and used clays 
On acid oil from a 102 S. U. W. at 210 F. blend of 
80% pipe still residuum and 20% vacuum dis 
tillate. 

Referring to Figure 1, crude mineral oil from 
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storage tank is flowed through line 2 to furnace 
3 whence it is withdrawn through line 4 to still 
5. Furnace 3 and still 5 may be the Well knoWn 
pipe still-bubble tower combination, or may be 
any other conventional distillation unit used in 
the art to separate crude mineral oil into over 
head distiliates and residiual lube stocks. Steam 
from line 6 may be introduced into Still 5 to aid 
in distillation. Overhead products are Withdrawn 
as through line , and the residual lube Stock of 
desired flash and Viscosity is withdrawn through 
line 8 to storage tank 3. The residual lube stock 
from storage tank 9 is flowed through line to 
furnace and thence Withdrawn through line 
f2 to still 3. Still 3 may be a conventional 
atmospheric still where distillation is effected by 
use of steam admitted through line 4, or may 
be a vacuum still where either steam or low boil 
ing hydrocarbon is admitted through line to 
aid in distillation. We prefer to use 'dry' flash 
vacuum distiliation, wherein line 4 is omitted. 
In the case of vacuum distillation, the reduction 
in pressure is effected by means of mechanical 
vacuum pumps or by steam jet ejectors, not 
shown. if desired, still 3 may contain reboiler 
tubes, not shown, through which heated liquid 
is circulated to assist in stripping the tarry resi 
due. In any case the distillation steps in stills 
5 and 3 may be carried out in conventional 
equipment, and the method of distillation is not 
considered a part of our invention. From still 3, 
the asphaltic residue, or tar, is withdrawn through 
line 5 to storage, not shown. Waxy lube dis 
tillate is taken overhead from still 3 through 
line 6, through condensing equipment, not 
shown, and to storage tank it, thence to acid 
treating equipment 3 through line i8. If de 
sired, residual lube stock fron storage tank 9 
may be flowed directly through line 26 to acid 
treating equipment 3. If desirable, the oil charge 
to acid treating equipment S may be a combina 
tion of waxy lube distiilate from still 3 and Waxy 
residual lube stock from tank 9. Acid sludge is 
admitted to acid treating equipment 9 through 
line 2 from sludge chaige pot, 22. Acid treating 
equipment 9 may be conventional acid treating 
equipment, either batch or continuous. If de 
sired, acid treatment may be carried out in Solu 
tion, in which case naphtha or other suitable 
diluent may be introduced through line 23. In 
case the diluent is propane or other Similar na 
terial of high vapor pressure, apparatus 9 must 
be of suitable material and construction to per 
mit of usage at above atmospheric pressure. The 
acid oil, or acid oil solution, is Withdra Win from 
treater 9 through line 24 to acid treating equip 
ment, 25. This equipment imay be similar in de 
sign and operation to equipment 9, or may be 
other conventional acid treating equipment. NeW 
acid is admitted to 25 through line 2, from Stor 
age not showin. Acid sludge from S is Withdrawn 
through line 25 and thence through line 3 to 
storage inot shown. Acid sludge from 25 is With 
drawn through line 28 and thence may be com 
bined with sludge froin line 26 and flowed to 
storage through line 3, or When and as desired, 
may be flowed through line 29 to sludge charge 
pot 22. If desired, “gas oil' or other suitable 
diluent may be added to the acid sludge in line 30 
from line 3, to impart desired fluidity to the 
sludge to periait punping and other handling. 
Acid-oil, or acid-oil solution from 25 is withdrawn 
through line 32 to storage tank 33, and thence 
to line 34 and clay-imix tank 35 to which clay 
from the stabilization treatment is added through 
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line 36. If desired, Water may be added to line 
36 through line 3 from source not shown. The 
clay-oil mix in 35 may be obtained in conven 
tional manner. We prefer to use mechanical agi 
tation as by recirculating pumps or by motor 
driven stirrer. The clay-oil mix from 35 is flowed 
through line 38 to furnace 39 and thence through 
line ë 6 to flash pot; 4. In flash pot 4 f, volatile 
acid conpounds, Steam, and low boiling diluent 
(if present) are withdrawn through line A2. If 
desired, steam or low boiling diluent may be 
added to fiash pot 4 through line $5-A. The 
Wolatile acidic materials, steam and/or low boil 
ing diluent from line. 42 aire flowed into tower 
33 to which cooling Water or other cooling and 
absorption medium is admitted through line 45. 
Non-condensed vapors are withdrawn through 
line Élis. If propane or other similar low boiling 
diluent has been used, it is withdrawn through 
line 44. Water, acid materials, and any light lube 
oil fractions which may have been distilled from 
flash pot are condensed in tower 3 and flowed 
through line 46 to separator 8 whence raineral 
oils are Withdrawn through line & 8 to storage not 
shown and Water and acidic materials are with 
drawn through line S to discard. Hot clay-oil 
mix from flash pot 4 is withdrawn through line 
3t. A portion is recirculated to furnace 39 
through line 5 and the balance is withdrawn 
through line 52 to clay-oil surge tank 53. The 
temperature of the above described clay-contact 
ing process is controlled as desired, in furnace 

We prefer to operate in the approximate 
range of 400 to 600 F., but other temperatures 
are permissible and may at times be desirable. 
When clay from the stabilization treatment is 
employed, this procedure is found preferable. 
The contacting in furnace 38 may be 'single 
paSS,' or “multiple-pass,' as we have described. 
The clay-oil mix from surge pot 53 is flowed 
through line 56 to filter equipment 55. If desired, 
diluent may be added tiroigh line iš. Filter 
apparatus 35 may be any conventional filter 
equipment, such as the well known “Oliver rotary 
filter,' or the “Sweetland filter press’ type, or 
other similar equipment. Spent clay is withdrawn 
from 55 through line 5, and may be discarded, 
re-claimed, or processed to recover contained 
oil, as desired. Filtered oil, or filtered oil solu 
ticn, is Withdrawn through line 58 to dewaxing 
equipment 59. DeWaxing may be by conven 
tional method. We prefer to use filter dewaxing 
With Suitable Solvent as propane, acetone-benzol 
toluene, etc. The method and act of dewaxing 

3 are known art, however, the point in the entire 
irefining process at which dewaxing is carried out 
is highly critical in the present invention. Pet 
rolatum or Wax from dewaxing equipment 59 is 
withdrawn through line 63 to storage not shown, 
and the deWa Xed oil from 59 is withdrawn through 
line 6 to storage tank $2. A draw-off Gá is shown 
for low grade lube oils which may be used for 
blending purposes. Sine dewaxed lube oil stock 
is withdra Win from tank 32 through line 63 and 
thence through line $5 to stabilization acid treat 
ing equipment S. New acid is added to SS 
through line 87 from source mot showin. If de 
Sired, propane, low boiling naphtina, or other 
Suitable diluent may be added tio ? ? tinrough line 
68 from Source not shown. Acid-treating equip 
ment 66 may be conventional acid-treating equip 
ment, either batch or continuous, and may or may 
not be carried out in solution in low boiling 
diluent. The temperature may be controlled, as 
desired. We prefer to treat undiluted lube stock 
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at approximately 60 to 120° F., but treatment 
may be carried out in solution in propane or other 
diluent, at sub-atmospheric temperatures as at 
0 F., or lower. Acid sludge, containing Waluable 
partially spent acid, is Withdrawn from 66 through 
line 69 to storage tank 70, and thence through 
line 7 to sludge charge pot 22 for use in treating 
waxy lube stock in 9, as previously described. 
If desired, the acid treatment in 66 may be pre 
ceded by separation of the dewaxed lube Stock 
into fractions of different viscosity by distillation, 
or "propane fractionation' in conventional man 
ner in equipment not shown. Acid-oil, or acid 
oil solution, from 86 is withdrawn through line 
2 to storage tank 3, and thence through line 
74 to clay-mix tank 5. New activated contact 
clay, such as "Filtrol' contact clay is added to 75 
through line 76. If desired, Water is added to 
line 6 through line T. Agitation may be by 
conventional means. We prefer to use recirculat 
ing pumps or motor driven stirrer. The clay-oil 
mix from 75 is flowed through line 78 to furnace 
9 and thence through line 80 to flash pot 8. In 

flash pot 8, volatile acid compounds, steam and 
low boiling diluent, if present, are Withdrawn 
through line 82. If desired, steam or low boiling 
diluent may be added to flash pot 8f through line 
80-A. The volatile acidic compounds, steam 
and/or low boiling diluent from line 82 are flowed 
into tower 83 to which cooling water, or other 
cooling and absorption medium is admitted 
through line 85. Non-condensed vapors are With 
drawn through line 84. If propane or other Simi 
lar low boiling diluent has been used, it is With 
drawn through line 84. Water, acidic materials 
and any light lube oil fractions which may have 
been distilled from fiash pot 8 are condensed in 
tower 83 and flowed through line 86 to separator 
87 whence mineral oils are withdrawn through 
line 88 to storage not shown, and Water and 
acidic materials are withdrawn through line 89 
to discard. Hot clay-oil mix from flash pot 8 
is withdrawn through line 9t). A portion is re 
circulated to furnace 79 through line 9, and the 
balance is withdrawn through line 92 to heating 
coil 93. Heating coil 93 may be a part of the 
furnace 79, or, if desired, may be in a separate 
furnace. From heating coil 93 the hot clay-oil 
mix is withdrawn through line 94 to still 95. The 
temperature of the above clay-contacting process 
is controlled as desired in furnace T9. We prefer 
to operate in the approximate range of 400 to 
600 F., but other temperatures are permissible 
and may at times be desirable. The contacting in 
furnace 79 may be "single-pass,' or “multiple 
pass,' as we have described. In any case, the 
method in flash pot S is an essential feature for 
in this manner we avoid the presence of acidic 
and corrosive materials in still: 95. The tem 
perature in heating coil 93 is controlled in the 
necessary range to effect the desired distillation 
in still 95. Still 95 may be an atmospheric Still 
of conventional design where distillation is ef 
fected by the use of steam admitted through line 
94-A, or may be a vacuum still. We prefer to 
use 'dry' flash vacuum distillation, Wherein line 
94-A is omitted. In the case of vacuum dis 
tillation, the reduction in pressure is effected by 
means of mechanical pumps or by Steam jet 
ejectors, not shown. If desired, still 95 may 
contain reboiler tubes, not shown, through which 
heated liquid is circulated to assist in stripping 
the residual oil. Distillation of the oil from which 
volatile acidic materials have been flashed off 
previously in the presence of clay promotes better 
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adsorption of the impurities by the clay, and 
avoids acid distillates. From still 95, the dis 
tillate consisting of highly improved lube oil of 
relatively low viscosity is withdrawn through line 

5 96, and thence through condensing and cooling 
equipment and separating equipment if steam has 
been used, not shown, and on to storage. The 
residual oil and clay is withdrawn from still 95 
through line 97 and thence through line 98 to 
clay-oil surge pot 99. The clay-oil mix from 
surge pot 99 is flowed through line 00 to filter 
equipment O. Filter apparatus 0 may be any 
conventional filter equipment, such as the Well 
known “Oliver rotary filter,' or the "Sweetland 

5 filter press' type, or similar equipment. Clay is 
withdrawn from 0 through line 02 and thence 
is recirculated to clay-oil mix tank 35, as previ 
ously described. If desired, acid oil from acid 
oil storage tank 33 may be added to the clay from 

20 the stabilization treatment in line O2 and thence 
is recirculated to clay-oil mix tank 35, as previ 
ously described. Also, if desired, acid oil from 
acid oil storage tank 33 may be added to the clay 
from the Stabilization treatment in line 02 

25 through line 03 to impart necessary fluidity for 
pumping. Filtered oil, consisting of highly im 
proved lube oil of relatively high viscosity is with 
drawn from 0 through 84 to storage, not 
shown. 

If desired, Wax-free oil from storage tank 62 
may be flowed through line 63 and 14-A, direct 
to clay-oil mix tank 75, thus omitting the acid 
stabilization step. In some cases, both acid 
stabilization and clay-contacting may be omitted, 

35 in which case Wax-free oil from storage tank 62 
is Withdrawn through lines 63, 9)-A, 90 and 92 
to heating coil 93, and thence to fractionating 
still 95. Unless previously refined, oils so treated 
are of inferior quality. 

Clay-oil mix from heating coil 93 may be flowed 
through lines 94, 97-A, 97 and 98, direct to clay 
oil surge pot 99, when fractionation is not neces 
Sary. 
In addition to the highly improved oils which 

result from the specific mode of treatment in 
accordance With this invention, Substantial 
economies are effected, first by the use of acid 
Sludge from the stabilization step for the treat 
ment of the Waxy lube which serves to recover 
any Valuable lube stock contained in the sludge 
from those treating steps and likewise permits 
the full utilization of the acid. It has been 
found, for instance, that this sludge possesses an 
acid value equivalent to about 40 percent of the 
Weight of the entire amount of new acid em 
ployed in the stabilization step. Thus, the maxi 
nun amount of fresh acid is used in the final 
treatment where it is most effective and also 
obviates Waste of useful acid in the sludge. 
The use of clay from the stabilization treat 

ment for contacting waxy acid oil under the in 
fluence of heat is a convenient and economical 
method for effecting neutralization. Of course, 
new clay or clay derived from other sources or 
employed in contacting partially refined oils 
having the required activity may be employed 
for this purpose, the Specific mode of treatment 
being responsible for the improved lube oil here 
in disclosed. The clay obtained by this process 
has about 50 percent of the efficiency of new 
clay and contains an appreciable quantity of 
useful oil adsorbed in the secondary treatment 
When removed from the filter. By using this 
clay to contact waxy acid oil this oil is re 

10 

30 

40 

50 

55 

60 

65 

70 

75 



234094? 
pared. As before, the line marked “New Clay' covered, we believe, by displacement from the 

clay by Selective adsorption of resinous and 
asphaltic materials present in the Waxy acid oil. 
In addition, excessive and unneceSSary refining 
of by-products, such as Wax, is avoided since the 
treatment of the Waxy lube stock is carefully con 
trolled. So as to remove Only asphalt, tar and 
other undesirable materials, such as pour point 
depressors, SO that these materials are not pres 
ent to contaminate the WaX during dewa Xing. 

Figures 3 and 4 illustrate graphically the ad 
vantages and economies derived in this process 
by the use of clay from the Stabilization treat 
ment on Waxy acid oil in the initial contact stage. 
The pounds of clay per barrel of oil are plotted 
against a Tag-Robinson color Scale. 

Referring to Figure 3, the comparative ef 
ficiencies of new and used clays on acid oil from 
71 S. U. W. G) 210 F. vacuum distillate are com 
pared. The line marked “New Clay' shows the 
Tag-Robinson ColorS that can be obtained by con 
tacting the vacuum distillate With various 
amounts of new Filtrol clay. Note that eight 
pounds of new clay per barrel of oil Will give 
5 Tag-Robinson color. Tio compare efficiencies, 
the line 5 Tag-Robinson Color is used for the 
basis of Comparison and eight pounds per barrel 
of new Filtrol clay is arbitrarily taken as 100% 
efficient. It takes twelve pounds per barrel of 
used clay from a stabilization treatment of 366 
S. U. W. GD 100 F. deWaxed neutral oil to make 
5 Tag-Robinson color on acid oil from 71 S. U. W. 
GD 210 F. Vacuum distillate. As the neutral oil 
Was highly refined before it was contacted With 
the clay, the clay still retained 67 percent of the 
efficiency of new clay when it was reused in con 
tacting vacuum distillate. 

Using clay from a stabilization treatment of 
deWaxed 71 S. U. W. GD 210°F. Vacuum distillate, 
it takes 17 pounds of the used clay per barrel 
of oil to make 5 Tag-Robinson color. This is an 
efficiency of 47 percent. The efficiency is lower 
than that of the clay from Stabilizing neutral 
oil because the dewaxed 71 wiscosity vacuum dis 
tillate is a slightly heavier oil than the neutral 
Oil and it is not quite S0 highly refined. 
When clay from the treatment of a Waxy 102 

S. U. W. GD 210 F. Stock is employed, it takes 42.5 
pounds of the used clay per barrel of oil to make 
5 Tag-Robinson color. This is an efficiency of 
19 percent. The stock originally treated with 
this clay is heavier and less highly refined than 
either of the other tWO. 
From this graph, four general conclusions can 

be diraWin: 
1. The more highly refined an oil is When con 

tacted With clay, the greater is the efficiency of 
the used clay. 

2. The lower the viscosity of an oil when it 
is contacted with clay, the greater is the ef 
ficiency of the used clay. 

3. A spent clay from a stabilization treatment 
of a deWaxed distillate is Substantially more ef 
ficient than the One Which has resulted from 
the treatment of a Waxy distillate as in usual 
plant Operation. 

4. Considerable economies are effected inas 
much as much less clay is necessary to obtain a 
given Tag-Robinson color using new clay for 
treating deWaxed oil and thereafter for treat 
ment of Waxy acid oil. 

Referring to Figure 4, the comparative effi 
Ciencies of new and used clays on acid oil from a 
102 S. U. W. GD 210 F. blend of 80% pipe still 
residuum and 20% vacuum distillate are com 

obtain the same color of contacted oil. 
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shows the colors that can be obtained by contact 
ing the blend With new clay. This has a darker 
Color originally than the vacuum distillate of the 
other graph and therefore requires more clay. to 

This 
blend, for example, requires 15 pounds of new 
clay per barrel of oil to make 5 Tag-Robinson 
Color, whereas the Vacuum distillate requires 
Only 8 pounds of new clay per barrel of oil. To 
Compare efficiencies on this graph, use the line 2 
Tag-Robinson Color. Seven pounds of new clay 
per barrel of oil are required to make 2 Tag 
Robinson Color; this is arbitrarily taken as 100% 
efficient, 

Using clay from the stabilization treatment 
of 330 S. U. W. GD 100 F. dewaxed neutral oil, 
13% pounds of used clay per barrel of oil are re 
quired to make 2 Tag-Robinson color. This is 
an efficiency of about 52 percent. 

Using clay from the contacting of a heavier, 
leSS highly refined oil, a waxy 102 S. U. W. G.) 
210 F. Stock, requires 23 pounds of used clay 
pêr. bal?rel of oil to make 2 Tag-Robinson color. 
This iš an efficiency of about 30 percent. 
This graph confirms the general conclusions 

drawn from Figure 3 in demonstration of 
economies afforded by tile present invention. 
The following example of the operation of our 

process is cited, all yields being based on the 
original crude oil. 

EXAMPLE I 

Mixed-base crude oil from the Oklahoma City 
field in the Mid-Continent area was charged to 
atmospheric still 5 at a temperature of 77.5° F., 
Where it was reduced, with steam, to a 35% yield 
of a residual lube Stock of 95 Saybolt Universal 
Viscosity (O) 210 F. This residual stock was dry 
flash vacuum distilled in still 3 to a 29% yield 
of Waxy lube stock distillate 71 S. U. W. G) 210° E. 
This Waxy Stock was batch treated at 130° F, in 
agitator. 9, with 18# of partially spent acid per 
barrel of Waxy oil. This partially spent acid was 
Contained in sludge withdrawn from agitator 66. 
The 27% yield of acid oil from agitator 9 was 
charged to batch agitator 25 where it was treated 
at 130 F. With 10# of fresh 98% sulfuric acid 
per barrel of original waxy oil (to 9). The 
25.5% yield of 66.5 S.U.W. acid oil from agitator 
25 was contacted by multiple-pass at 500° F. in 
furnace 39 with 11.6 pounds of clay per barrel of 
acid oil. The contact time was 50 minutes, with 
added steam. This clay was obtained from filter 
0. The clay-oil mix was withdrawn through 

52, and Surge pot 53 and filtered hot, without di 
lution, in filter apparatus 55. There was no de. 
crease in oil volume at this point since the clay 
from 0 was already saturated with oil which 
Was displaced by asphalting materials and color 
bodies adsorbed during the contact period in fur 
nace 39. The 25.5% yield of 67 S. U. V. contacted 
Waxy oil was filter dewaxed at -10°F, with ace 
tone-benzene-toluene solution in dewaxing ???? 
ratus 59. A 21% yield of dewaxed lube stock of 
74 S.U.V. (G) 210° F. and 0° F. pour and cloud 
point was secured. The dewaxed lube stock was 
batch acid treated at 100 F., without dilution, 
in acid agitator 66, with 25# of fresh 98% sulfuric 
acid per barrel of dewaxed oil. A 19.8% yield of 
73 S. U. W. G 210 F. acid oil was obtained. The 
acid sludge from 66, containing partially spent 
acid, was charged to slidge charge pot 22 for re 
use in treating waxy lube distillate as described. 
The acid oil from 66 was contacted by multiple 
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recovered. The wax-free oil was stabilized by 
treating with 98% acid, and contacted with clay. 
Acid was flashed off and the oil was fractionated 
in the presence of the clay into a neutral oil and 
bottoms of 125 S. U. W. G) 210 F. bright stock. 
The clay was filtered from the bottoms and 
saved for neutralization purposes in the primary 
treatment. In the ensuing table, oil produced by 
this process is designated as case I. 
A variation of the process was carried out in 

the Same manner as in case I, With the exception 
that the first acid treat using acid sludge from 
the stabilization of wax-free oil was omitted. Be 
fore dewaxing, the oil was given only one acid 
treat and that With 98% acid. This method will 
hereafter be referred to in the table as case II. 
The following table gives the laboratory tests 

on the finished neutral oils and bright stocks 
made by the foregoing three methods. 

TABLE IV 

Specially Specially 
PTe???iant processed processed 

o case I case II 

Neu- - Neu- - Neu- - Bright Bright Bright 
???! stock ??? stock ??????! stock 

Gravity, A. P. I.--- 28.1 24.6 28.6 25.2 28.4 25. 
Flash-------------- 40 505 395 535 375 525 
Fire--------------- 470 580 480 620 460 605 
Pour-------------- 25 10 0 O 10 5 
Color, A. S. T. M- 244 14 44 .1 - - - - - - - - ? 
?olor, T. R.-------------- l34------- 84------- 63 
S.U.V. G 100° F - 217.7 2,074 231 2,412 210 2,202 
S.U.V. G., 210°F 46.6 22 47.3 135.8 46.0 126.9 
V. I ------~----~---- 84.8 82.2 82.6 85, 3 80.7 88.1 
C. C. R.----------- 0. 02 1.05 - 0, 01 0.91 0.02 0.86 Indiana oxidation: 

BHr, for 10 mg. 22 84 26 Ni 23 Ni sludge. 
Hr, for 100 mg. 68 94 90 Ni 78 Ni sludge. 
50 hr. S. U. W. 51.1 144 51.8 52 50.8 143 
?x 210° F . 

Percent in- 10 8 9.5 2 10 13 
CreaSe. 

90 hr. S. U. W. 55. 85 55.1 78 54.4 169 
G 210° F. 

Percent in- 18 5 16 31 18 -35 
?T?aS?. 

A number of outstanding improvements in oils 
specially processed in accordance with this inven 
tion over present plant oils shown in the table 
are as follows: 

1. Oxidation stability of both neutral oil and 
bright stock, as measured by the Indiana oxida 
tion test, shows much improvement. 

2. The color of the finished oil is very light and 
is much better than present oils. 

3. Conradson carbon residue of the oils is re 
duced. 

4. An oil of improved gravity is obtained. 
The material costs of proposed process, case 

I, were practically the same as for present plant 
operation. Proposed process, case I, yielded oils 
nearly identical with those yielded by proposed 
proceSS, case I, but at a slightly lower material 
CoSt. 
The Strength and quantity of acid necessary in 

the primary acid contact depends principally on 
the VisCOsity of the original oil under treatment. 
In the case of relatively light, low viscosity oils, 
it is ordinarily sufficient to treat with sludge acid 
alone, While slightly heavier oils require a further 
light treatment With full strength acid. Heavier 
oils of intermediate viscosity are best treated by 
a Single treatinent With full strength acid, where 
as, heavy oils of relatively high viscosity will 
Ordinarily require a double treatment With full 
strength fresh acid. 
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7 
. It is thus apparent that lubricating oils pro 
duced in accordance with this invention are of 
highly improved characteristics over those pro 
duced by conventional methods. These results 
are likewise obtained. Without Sacrifice of efficiency 
and with improvement in economy. 
We claim: 
1. A method of refining lubricating oils which 

comprises treating wax containing lubricating oil 
stock with acid and separating acid sludgethere 
from, contacting the resultant waxy acid oil with 
clay and flashing off acid not physically or chem 
ically bound to the clay in the oil, dewaxing to 
desired pour characteristics, acid-Stabilizing the 
dewaxed stock, treating the separated acid oil 
with activated clay, flashing off acid not phys 
ically or chemically bound to the clay in the oil 
and distilling the same in the presence of the clay 
to recover an acid-free highly improved lubricat 
ing oil. 

2. A process of refining lubricating oils where 
in wax containing oils are Subjected to acid and 
clay contact before and after deWaxing, which 
comprises treating the oil. With acid, contacting 
the resultant Waxy acid oil With partially spent 
activated clay derived from the treatment of de 
Waxed oil with fresh clay, deWaxing said oil to 
desired pour characteristics, acid-stabilizing the 
deWaxed stock and treating the Separated acid oil 
with fresh activated clay for the recovery of a 
highly refined lubricating oil. 

3. A process for the refining of lubricating oils 
Wherein Wax containing oils are subjected to acid 
and clay contact before and after deWaxing, which 
comprises treating the oil. With acid of Sufficient 
strength to remove pour point depressants, con 
tacting the resultant waxy acid oil with partially 
spent activated clay obtained from the subsequent 
contact of dewaxed oil. With fresh clay, and de 
Waxing the separated neutralized oil to desired 
pour characteristics, acid-Stabilizing the dewaxed 
stock, treating the separated acid oil with fresh 
activated clay, and recovering highly refined lu 
bricating oil. 

4. A process for the refining of lubricating oils 
Wherein Wax containing oils are subjected to acid 
and clay contact before and after dewaxing, which 
comprises treating the oil with acid of sufficient 
Strength to remove pour point depressants, Con 
tacting the resultant Waxy acid oil with partially 
Spent activated clay obtained from the Subsequent 
contact of deWaXed oil With fresh clay, and de 
Waxing the separated neutralized oil to desired 
pour characteristics, acid-stabilizing the deWaxed 
stock, treating the separated acid oil With fresh 
activated clay, flashing off acid not physically or 
chemically bound to the clay in the oil, there 
after distilling the oil in the presence of the clay 
and recovering an acid-free highly refined lu 
bricating oil. 

5. In a process for the refining of lubricating 
oils. Wherein said oils are subjected to acid con 
tact followed by clay contact both before and 
after dewaxing, the step of utilizing clay which 
has been contacted with said oil subsequent to de 
Waxing for contact With said oil prior to dewaxing 
thereof. 

6. A process according to claim 5 wherein the 
acid with which the oil is contacted is sulfuric 
acid and in which acid sludge resulting from 
treatment subsequent to dewaxing is contacted 
With Said oil prior to dewaxing. 

7. A process for producing stable lubricating 
oils of a relatively high degree of purity which 
comprises substantially removing pour point de 



S 
pressants from wax containing oil by treatment 
with acid prior to deWaxing, separating acid 
sludge therefron, contacting the resultant Waxy 
acid oil with activated clay, and deWaxing to de 
sired pour characteristics, acid stabilizing the de 
waxed stock, treating the separated acid oil with 
activated clay and recovering highly refined lu 
bricating oil. 

8. A process for producing stable lubricating 
oils of a relatively high degree of purity which 10 
comprises removing pour point depressants from 
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wax containing lubricating oil by treatment with 
Sulfuric acid prior to deWaxing, separating acid 
sludge therefrom, contacting the resultant Waxy 
acid oil with activated clay and dewaxing the 
same to the desired pour characteristics, acid 
stabilizing the dewaxed stock with sulfuric acid, 
treating the separated acid oil with activated 
clay, and recovering acid free refined lubricating 
Oil. 

ROBERT D, EVANS. 
JAMES W. MONTCOMERY. 


