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CAUSTIC AND ADSORBENT 

Ivor W. Mills, Glenolden, Pa., assiguor to Sun Oil Com 
pany, Philadelphia, Pa., a corporation of New Jersey 
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5 Claims. (Cl. 196-36) 

This invention relates to the re?ning of mineral oil, 
and more particularly to the improving of certain prod 
ucts obtained in the vapor phase treatment of mineral oil 
with caustic alkali. 

It is known in the art to re?ne mineral oil, for ex 
ample lubricating oil, by vaporizing the oil and contact 
ing the vapors with a caustic alkali, for example aqueous 
caustic soda or potash, molten anhydrous sodium or 
potassium hydroxide, etc. Such treatment has been em 
ployed for example in the re?ning of naphthenic mineral 
oils in order to remove naphthenic acids by reaction with 
sodium hydroxide to form sodium naphthenates in the 
alkaline treating agent; such sodium naphthenates can 
be recovered by known methods from the alkaline treat 
ing agent to obtain a valuable article of commerce. 
The mineral oil vapors, after contact with caustic alkali, 
are generally subjected then to fractionation by known 
means to obtain various lubricating oil condensates of 
varying boiling range. These lubricating oils are useful 
in various applications, and the heaviest of these lubri 
cating oils have ntunerous applications, for example in 
greases, as electrical oils, gear lubricants, etc. 
As previously practiced the vapor phase treatment with 

caustic alkali has commonly been accomplished in a 
distillation tower containing a caustic treating section 
and a fractionating section thereabove. In prior art 
operation the vapors pass from the uppermost tray or 
bubble plate in the caustic treating section upwardly 
into the fractionation section, and means may be pro 
vided to avoid entrainment of alkaline material from 
the caustic treating section. In order to avoid such en 
trainment a fractionating tray or trays maybe provided 
between the uppermost tray of the caustic treating sec 
tion and the tray from which the heaviest lubricant prod 
uct is removed; alternatively, or in addition, a metal 
screen of known type may be employed in the tower be 
tween the caustic treating section and the fractionation 
section. 
In spite of these precautions, it is not infrequently 

found that the heaviest lubricant product obtained from 
the fractionation section has unsatisfactory quality from 
various standpoints, for example poor electrical resis 
tivity. It has been found that such poor properties are 
attributable to the fact that very small amounts of 
sodium hydroxide or other alkali-metal containing ma 
terials become incorporated in the heaviest lubricant 
product, having been carried to the fractionation section 
by entrainment in spite of the precautions taken. It 
may also be found in some instances that more than one 
of the heavy lubricant products contains some small 
amounts of alkali metal compounds; however, it is most 
frequently the heaviest lubricant product which is thus 
affected. 
The problem of entrainment, and the consequent prob 

lem of alkali metal content in the heavy lubricants isv 
a particularly di?icult one, in view of the various ‘means 
which have been employed to avoid entrainment, with 
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out success in completely avoiding the presence of alkali 
metal in the heaviest lubricants. Various means which 
have been employed to avoid entrainment have probably 
been regarded heretofore as providing substantially com— 
plete prevention of entrainment. However, the presence 
of small amounts of alkali metal, producing deleterious 
effects in the heaviest lubricants, indicates that the re 
moval has not been complete by prior art methods. 

According to the present invention, heavy lubricants 
produced by a vapor phase re?ning with caustic alkali 
are produced in a manner such that the alkali metal 
content of the lubricant is well within the limits re 
quired for most or all of the uses of such lubricants. 
Thus the present invention enables the obtaining of an 
alkali metal content which is satisfactory when the lubri 
cant is used as an electrical oil, the standards being quite 
strict for such oils since the resistivity of the oil is ad 
versely aiiected by the presence or" alkali metal in the 
oil. 
The treatment according to the invention involves, in 

one embodiment, the contacting of a heavy lubricant 
obtained in a vapor phase re?ning process, which lubri 
cant contains 1 to 200 parts per million of alkali metal 
in the form of alkali metal compounds, with bauxite 
under conditions as subsequently speci?ed. It has been 
found that such contacting is capable of reducing the 
alkali metal content to a very low level in an operation 
which provides a very high yield of ?nished lubricant 
oil per unit amount of bauxite employed. 
The invention will be further described with reference 

to the attached drawing. Figure 1 illustrates the prin 
cipal steps involved in a typical embodiment of the 
process of the invention. Figure 2 illustrates in more 
detail the steps involving the vapor phase treatment of 
oil with alkali and fractionation of the treated oil. 

Referring to Figure l, a crude naphthenic petroleum’ 
is introduced through line 13 into a topping still 10 
wherein the gas oil and lighter fractions are distilled 
from the crude and removed as indicated schematically 
by line 14. Topped crude is removed from the still 
through line 15 and introduced into the vapor phase 
alkali treating zone 11, into which alkali is introduced 
through line 29, and from which lubricating oil distil 
lates and residue are removed respectively through lines 
17 and 16. A heavy lubricating oil fraction, boiling 
higher than the oils removed as indicated at line 17, is 
removed through line 13 and introduced into adsorbent 
treating Zone 12, wherein it is contacted with bauxite in 
order to remove the small amounts of alkali metal which 
became incorporated in the heavy lubricant during the 
treatment in zone ii. The heavy lubricant obtained by 
the bauxite treatment is removed through line 19. As 
indicated in the drawing the yields of heavy lubricant 
obtained are within the range from 1000 to 12,000 bar 
rels of oil per ton of bauxite. 

Referring now to Figure 2, the vapor phase alkali treat 
ing zone is illustrated in more detail as a distillation 
tower containing a flash zone 31, an alkali treating zone 
comprising the trays 20, 21 and 22, an intermediate zone 
comprising the trays 23 and 25 and the screen 24, and a 
fractionation section comprisingthe trays 26, 27 and 2S. 
Preheated topped crude is introduced through line 15, 
?ashed into'vapor form, and the vapors are passed up 
wardly through the tray 20 into the alkali treating zone. 
The residue is removed through line 16. A caustic alkali 
treating agent, for example 50° Bé. aqueous sodium hy 
droxide, is introduced into the caustic treating section 
through line 29 and passes downwardly from the tray 
22 to the tray 21 and from there to the tray 20, and is 
removed from the caustic treating section through line 
30. The vapors rising through the caustic treating section ‘ 
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come in contact with the alkali on the trays, and the 
re?ning action of the latter takes place. A portion of 
the alkali removed through line 30 may be subsequently 

7" treated by methods known in the art for removal of 
sodium naphthenates, etc., and a portion of the. alkali 
removed may be recycled to the caustic treating section 
through line 29. 
The vapors rising above tray 22 pass through tray 23, 

on which the liquid is primarily oil, and then passes 
through the screen 24, which may be any suitable type 
of screen, or “demistcr,” as known in the art, for minimiz 
ing entrainment in distillation towers. The vapors then 
pass through tray 25, on which the liquid is primarily oil, 
and then through tray 26 from which the heaviest lubri 
cant product from the fractionation section is removed 
through line 18. 
The lubricant removed through line 18 contains 1 to 

200 p. p. m; of sodium which has become incorporated 
. in the lubricant because of entrainment of sodium-con 
taining materials by the oil vapors as they pass from the 
caustic treating section into the fractionation section. 
The various sodium-containing materials in the heavy 
lubricant may include sodium naphthenate, sodium hy 
droxide, sodium carbonate, etc. The lighter vapors pass 
upwardly from tray 26 to the other trays of the frac 
tionation section, which may be any suitable number, 
and as shown in the drawing include trays 27 and 28. 
From these various additional trays of the fractionation 
section the lighter lubricating oils are removed through 
line 17. 
The heavy lubricant removed through line 18 is treated, 

as described in connection with Figure 1, with bauxite 
in order to remove nearly all of the sodium contained 
therein. 
The following examples illustrate the process of the 

invention. 
7 Example I 

A process according to the general scheme indicated 
in Figures 1 and 2 was carried out under the following 
conditions. T .e bauxite which was employed was a low 
iron bauxite containing 75 to 82% alumina, 10 to 14% 
silica, 2.5 to 3.5% ferric oxide and 3.5 to 4.5% titanium 
oxide; the bauxite, according to manufacturer’s speci?ca 
tions, contained 2.9% free moisture (determined by heat 
ing to 220° F. for 2 hours) and had an ignition loss 
after 2 hours at 1800° F. of 5.2%. This bauxite 
was employed in a bed which was preheated above 
220° F. to remove free moisture. A heavy lubricant 
condensate obtained as indicated in Figure 2 of the draw 
ing was then percolated through the bed in a continuous 
process running for 15 days. The bauxite employed 
consisted mainly of particles from 10 to 20 mesh. The 
sodium content, as determined in the Bcckman ?ame 
photometer, of the lubricant prior to treatment with 
bauxite varied from 16 to 108 p. p. m. during the 15 
day period, and the average sodium content was about 
55 p. p. m. About 85% of the sodium was present in 
the form of sodium naphthenate, and 12% as sodium 
hydroxide, the remainder probably being sodium car 
bonate. The space rate in the percolation was about 2 
volumes of oil per volume of bauxite per hour. The 
average temperature of the oil upon introduction into 
the bed was about 480° F. After about 10 days, during 
which 2500barrels of oil per ton of bauxite had been 
passed through the bauxite, the sodium content of the 
bauxite-treated oil was 5 p. p. m., indicating a highly 
satisfactory removal of sodium from the oil. 

Example 11 

In an operation generally similar to that described in 
Example I, a bed of bauxite was employed for a two 
month period, during which time the sodium content of 
the heavy lubricant prior to the bauxite treatment was 
in the neighborhood of 10 p. p. m. throughout the period. 
The sodium content of the treated oil was approximately 
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l p. p. in. during the two months’ period, and the yield 
of oil obtained was in the neighborhood of 10,000 barrels 
per ton of bauxite. ' ' 

The treatment according to the invention generally in 
volves only slight, if any, decolorizing of the mineral 
oil treated, and the adsorbent is generally used for con 
siderably longer periods of time and for treatment of 
considerably greater amounts of mineral oil than are 
possible when a decolorizing action is effected. Thus 
for example in a treatment with bauxite at 550° F., after 
treatment of 3500 barrels of oil per ton of bauxite, the 
color of the product was not improved over the color 
of the charge to the bauxite treatment and was instead 
very slightly poorer than the initial color. ’ 
The temperature of the treatment according to the in 

vention can vary. The temperature should be high enough 
to obtain a suitabie ?uidity of the mineral oil and e?ec 
tiyeness of the bauxite, but should not be so high as to 
cause any substantial cracking of the oil. Temperatures 
within the approximate range from 350° F. to.600° 'F. 
are generally suitable; preferred temperatures are those 
in the range from 450° F. to 550° F. Preferred space 
rates are those in the range from 0.1 to 5 volumes of oil 
per volume of adsorbent per hour. ' 
A preferred manner of effecting the adsorbent treat 

ment according to the invention is to percolate the liquid 
mineral oil through a stationary bed of adsorbent par 
ticles. in such operation the particle size of the adsorbent 
should not be so small as to cause a disadvantageously 
high pressure drop during passage of the oil through the 
bed. Generally it is preferred that a major proportion 
of the particles in the bed should be between’ 10 to 60 
mesh in size. 
A bauxite containing less than about 10 percent by 

weight ferric oxide can be advantageously used accord 
ing to the invention, but bauxite containing greater 
amounts of ferric oxide, e. g. 14 percent or more, can 
also be used with entirely satisfactory results. 
The bauxite adsorbent, after use in removing alkali 

metal compounds from oil, can be regenerated for further 
such use by contact with a acidic regenerating agent, 
e. g. dilute mineral acid such as hydrochloric acid, sul 
furic acid, etc. However the life obtainable without re 
generation is quite long, as previously pointed out, and 
it may be unnecessary or undesirable to regenerate the 
adsorbent. 
The oil treated according to the invention should con 

tain 1 to 200 p. p. m. of alkali metal prior to the ad 
sorbent treatment. Oils containing less than 1 p. p. m. 
of alkali metal generally do not require any further 
treatment for removal of alkali metal. Oils containing 
more than 200 p. p. m. of alkali metal, on the other 
hand, tend to deactivate the adsorbent too rapidly for 
satisfactory operation. Therefore the vapor phase alkali 
treatment prior to the adsorbent treatment should be 
carried out in such a way as to produce a heavy con 
densate containing less than 200 p. p. m. alkali metal 
initially. V 

In place of bauxite, activated alumina can be used 
as adsorbent according to the invention; however, acti 
vated alumina has a considerably shorter life than bauxite, 
since it is more readily deactivated during the treatment. 
The treatment according to the invention may'ad 

vantageously be applied to oils having S. U. viscosity at 
210° F. within the approximate range from 75 to 200 
seconds, and preferably from 100 to 160 seconds. 
The treatment according to the invention may advan 

tageously be used in cases where the oil is subsequently 
treated with a catalyst which is subject to poisoning by 
alkali metal compounds, as in the case of a catalyst 
comprising molybedenum sul?de or other sulfactive hy 
drogenation catalyst precipitated on alumina or bauxite, 
etc. 1 
The invention claimed is; ~ 
1. Process for re?ning mineral oil which comprise 
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vaporizing mineral oil; contacting the evolved vapors 
containing naphthenic acids with molten anhydrous 
caustic alkali in a contacting zone; passing the contacted 
vapors from said contacting zone into a fractionating 
zone; condensing in said fractionating zone as heaviest 
distillate product a heavy lubricating oil containing 1 
to 200 p. p. m. of alkali metal in the form of alkali 
metal compounds; percolating said heavy lubricating oil 
at a temperature within the approximate range from 
350° F. to 600° F. through a bed of bauxite at a space rate 
of 0.1 to 5 volumes of oil per volume of bauxite per 
hour to remove alkali metal compounds from said con 
densate; and continuing said percolating during a period 
in which the electrical resistivity of the oil is improved. 
independently of color improvement, at least 1000 barrels 
of condensate being treated per ton of bauxite. 

2. Process according to claim 1 wherein said con~ 
densate, prior to contacting with bauxite, contains about 
5 to 50 p. p. m. or‘ alkali metal. 

3. Process according to claim 1 wherein said caustic 
alkali is caustic soda. 

4. Process according to claim 1 wherein said bauxite 
contains a major proportion of 10 to 60 mesh particles. 

5. Process for re?ning mineral lubricating oil which 
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6 
comprises: vaporizing naphthenic topped crude petroleum 
containing naphthenic acids; contacting the evolved 
vapors with molten anhydrous caustic soda in a contact 
ing zone; passing the contacted vapors from said con 
tacting zone into a fractionating zone; condensing in said 
fractionating zone as heaviest distillate product a heavy 
lubricating oil containing 5 to 50 p. p. m. of sodium in 
the form of sodium compounds; percolating said heavy 
lubricating oil through a bed of bauxite containing a 
major proportion of particles larger than 10 mesh, at a 
temperature within the range from 450° F. to 550° F. 
and at a space rate of 0.1 to 5 volumes of oil per volume ' 
of bauxite per hour; and continuing said percolating 
during a period in which the electrical resistivity of the 
oil is improved independently of color improvement, 
1000 to 12,000 barrels of said heavy lubricant being 
treated per ton of said bauxite. 
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