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The present invention relates to a process 
of manufacturing lubricating oils, and has 
particular application to the production of 
oils suitable for lubrication from asphalt or 
It is an object of the invention to utilize 

as much of the heavy fractions as possible, 
since it has been established that the so 
called bottoms are highly valuable for lubri cating oils. 
To this end, the invention contemplates 

but a single complete distillation of the 
crude thereby materially lessening the appa 
ratus employed and shortening the time of 
operation, both as regards the production of 
the distillate and its subsequent chemical 
and mechanical treatment. - 
The generally accepted method of refin 

ing an asphalt or naphthene base crude for 
the production of lubricating oils consists 
in distilling the crude and separating the 
desired fractions. The various lubricating 
fractions are then redistilled in order to ob 
tain the desired flash and viscosity. The lu 
bricating fractions obtained during the 
process of redistilling that do not have the 
desired flash and viscosity are collected and 
further refined by reducing or blending with 
other products. On the redistillation of the 
lubricating distillate the generally accepted 
practice is to add a weak caustic solution 
to the lubricating distillate during the proc 
ess of the second distillation. After the 
lubricating distillate is redistilled and the 
desired fractions obtained, the product is 
then transferred to the agitator for chem 

40 

ica treatment. The chemical treatment con 
sists, of first agitating the distillate with a fixed charge of 66° Bé... sulphuric acid. The 
purpose of the weak acid treatment is 
to remove any water that is contained within 
the distillate. After the acid and the acid 
sludge produced from this treatment are re 
moved, the charge is further treated with 
a much stronger acid, usually a powerful 
acid as á fuming sulphuric acid of substan 
tially 98% concentration, and upon the re 
moval of the acid sludge produced from this 
treatment, the charge is then transferred to 
a wash agitator where the remaining acid 

and preferably the former. 
then passed to a wash agitator, and may, if 
desired, be treated with a weak caustic, and 

held by the distillate is neutralized with a 
Weak caustic Soda or a soda ash solution. 
After the excess caustic solution is removed, 
the distillate is transferred to a blow bright 
tank where the traces of moisture held by 
the distillate is removed by blowing with air. 
This process is objectionable, because in 

the first distillation, a base of 5 to 10% re 
mains, which base is generally employed as 
fuel oil, and on redistillation of the lubricat 
ing distillate, it is necessary to leave a base 
of from 5 to 8% which is utilized also for 
fuel purposes. Thus, anywhere from 10 to 
20% of the crude and particularly that part possessing more iai lubricating quali 
ties is lost. 
The figure is a flow sheet illustrating the 

process. 
In this figure, A is the still wherein the 

crude oil is run, and where agitation with 
steam in the presence of caustic takes place. 
The gas oil and other fractions are drawn 
off and the remaining residue is distilled 
overhead and collected in the chamber C. 
From the chamber C, the residue is run into 
the reduction still B, where the oil is given 
the desired viscosity and flashpoint, and 
lighter fractions are removed. The dry dis 
tillate is then run into the chemical agita 
tor F, whence it is subjected to acid treat 
ment with either 66. Bé. or stronger usually 

The material is 

the excess caustic is removed and the chem 
ically treated oil is passed to an air blower 
H. In some cases, the air blower H is not 
employed, and the oil is passed to a clay 
treating tank I, and thence to a filter J, 
from which the oil may be passed continu 
ously to a vacuum apparatus to get out any 
remaining water. - 
With the present invention, I have found 

that the final product of my process is a 
lubricating oil of relatively light color 
possessing a distinct greenish fluorescence 
free from bluish tints, and furthermore, I do not find it necessary to blend my product 
with a second distillate in order to secure 
the desired light color. My process is also 
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characterized by the fact that the unsat 
urated hydrocarbons can be removed with 
out interference with the cyclic or naph 
thene ring compounds, and my improved 

5 oil is particularly free from the emulsifying 
constituents prêventing any possibility of 
the emulsification occurring during tireat 
ment with chemicals. 
As a result of tests conducted with my 

product, it is found to be stable and highly 
resistant to heat, due to the fact that the 
lubricating oil is substantially free from 
Organic acids, resins, sulfo-acids, unsatu 
rated hydrocarbons which are easily 6xi 
dized, gums, and phenols which are appar 
&ntly converted into alkalifiestable products by the single distillation which employ, 
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s mechanical treatment With mate?iály lešS 25 expense and time, and the restitant product yield in both quantity and quality i?dicates 
that the process is highly efficient in prae 
tical ?s?. . . . . . . 

In carryi 1g out the process, the crude oil 
30 crude, is charged into a still and agitated as for example, by applying steam at the 

bottom thereofasis well known. During this, agitation, th?r? iš added to the öil a 
weak caustic solution which is preferably 
gradually intrödüée'd. While variÖu? ö?üs 
tics may be employed in Öhe test which I 
have conducted with Mirando crude which is often referred to as a naphthéhe base 
crude, prefer to use substantially one and 
ône-half quarts of sodium hydroxide sölü 
tidin (abÖ?t 15 Bé.) pe? barreldof c?ud?. My p?eferencè i för e?ployin? a car?stic 
Šü?ih aš šödi??n h?dróxid? iš the resült of 
experiments wherein it was found that such 
bäšès às calcium hydroxide, ammónium hy 
d e and, Öth?rš of this type a rè ùi 
isfactory and have a different action from 
th?t of the caustic, making thêm whõ}l? ?h 
de?irable, - The oil is then subjected to distillation, 
and the agitation by means of the steam is 
continued and lighter fractions consisting 
of gås oil etc., are r?mov?d by ove?i head 

55 dist?Îlati?n and transferred t? a suitable 
stòrà?e reserýoir. : - . . . . . . - . . ?i 
After it has been ascertained that the gas 

oil content and lighter fragtions have been 
removed, the entire remaining stock is sub 60 jected to distillation, with agitation of the · inaterial as previously described. This dis 
tiilation is continued until all of the oil 

- tion of possibly 5% of bottoms. . . 
has been distilled overhead with the excep 

6. The small percen 

ied 

tage of bottoms is 

1,812,924 

pumped from the still and utilized for fuel 
purposes. 
The entire lubricating fraction is collected 

ing the oil and obtaining the desired flash 
and viscosity. The reduction process comprises heating 
the oil to remove the lighter fractions which 

and transferred to a tank or still for reduc 

are distilled over head until the remaining 
base or charge meets the desired test. 

In this manner, no redistillation with con 
Sequent apparatus extensive heat and loss 
of time is employed, and the flash and vis 
cosity of the lubricating stock may be easily 
controlled. For example: ayiscosity of 200 
Saybolt and flash of 325° Fahrenheit can be 
obtained with very little reduction. On fur 
ther reduction with the percentage of the bàse d?Cr?asing in pröportion to the amount 
of lighter products distilled off, it is possi 
ble tö obtain in this simple mann?ir a base 

SSSSSS SSSSLSSSSSSLSSSSS GSS greater viscosity and 
'high?1 f??sh t? a c?nsi?eÉ 
quired. , 

It will be here noted that the entire base 
iš ??duced hot only without its ?edistillåtion, but also without necessity of blending. 

erable range, as re 

When this base has been reduced to the de 
sired viscosity and flash, it is transferred to 
å sluitabilè àgitator fôr chemical treatment. At this point, it is thought well to explain 
that the caustic has been present in the oil through all the operations previously de 
scribed, and while possibly some of it may 
have been lost, this has been found not to appreciably effect the operation of the 
pro?ess. . . . . . . 
By reason of the presence of calistic in the 

redücéd disti?late, I am permitted to employ 
à we?k acid tréati?ent and I prefer to tret 
the distillåtè with 66 Bé.., sulphuric acid. 
| Whèreas in former proc?sses, an initial 
treatment with 66 Bé, acid is necessary as a 
Water cutter, I eliminate this step since the 
distillate delivered to the agitator and chem 
ical tank is substantially dry. 

While II ?mplôy preferably a weak, acid 
treatment, using a stificient quantity of acid dependent upon the viscosity and quality of 
the distilaté being treated, I have in some 
cases used a stronger acid of 93%. How 
ever, för most purpöses thè weaker acid has 
beën com been completely effective in producing an oil 
having the desired quality and color. 
After the distillate has been subjected to 

acid treatment and the resultant sludge 
withdrawn, the distillat?, iš transferred to a. suitable Wash, agitator where the remaining 
'acid held by the distillate is neutralized with 

weak solution of eatistic of soda ash if : 
| It shöüld herè bestätèd that the reduced distillate produced from the distillation of 
the caustic crude may be more easily treated 
in the agitator and with less i ikelihood o 
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emulsification than is the case with processes 
heretofore employed. < · · . 
The excess caustic is then removed and 

the distillate is transferred to a rather low 
5 but large diameter storage tank and blown with air for the purpose of removing the 
water held by the distillate. 
In case a pale oil is desired, the oil is 

transferred after the alkali treat to a heat 
0 exchanger where it is subjected to a temper ature sufficient to raise the oil to a point 
where it will react with a decolorizing agent. 
The heated oil at such temperature is passed 
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to a mixing tank and a decolorizing clay is 
added while the mass is agitated and the re 
action temperature of the oil is sustained by 
means of heating elements arranged in the 
mixing tank. Since reaction takes place at 
once between the oil and clay, the oil may be 
immediately filtered so that the process is. 
very rapid and can be conducted with a minimum of complicated apparatus and 
without any loss of time. 
The filter is preferably of a type wherein 

the deposits can be flushed or sluiced from 
the chambers by means of water, without re quiring dismantling of the filtering appa 
ratus. The employment of such a filter 
avoids the usual delays incidental to taking 
down the apparatus to remove the cake and 
then assembling. 
which the cake is sluiced off by streams of 
Water, my process is rendered so to speak 

By using a filter from 

continuous and the time of operations is ma 
terially reduced. A small quantity of water 
will pass through with the oil and since the 
oil is at a temperature above boiling, the wa 
ter content may be easily removed by 
vacuum treatment. 
As previously stated, application of the 

caustic solution to the crude prior to distil 
ilation, permits the use of relatively weak 
sulphuric acid in the chemical treatment, 
and whereas without the addition of this 

acid of substantially 
caustic, it would be necessary to employ a 
more powerful acid as fuming sulphuric 

98% concentration. 
When the distillate is treated with 66 Bé., 
acid and subsequently clay treated, the de 
sired greenish fluorescence is i very pro 
nounced while treatment with 98% acid or 
stronger, does not result in so definite a 
greenish cast. 
The bluish tint usually found in the dis 

tillate is entirely absent from my product, 
and I attribute this to the use of caustic 
within the crude during the period of distil 

co 

lation, experiments having shown that with 
out the use of caustic, a very pronounced 
bluish fluorescence is produced. It is fur 
ther desirable to employ a weak acid treat 
ment in accordance with my process, since 
I have found that the distillate can be fur 
ther refined by means of clay without first . 

i“, neutralizing with caustic Soda or Soda ash 

3 

solution. This eliminates the so-called al 
kali treatment, and the consequent time and 
apparatus required in the usual neutraliz 
ing. Of course, if a stronger acid is em 
ployed a neutralizing is necessary before 
clay treating. 
In carrying out my process, utilizing the 

distillate produced from caustic crude, there 
is a much smaller loss due to sludge and 
tarry matter commonly called acid sludge. 
This is due to the fact by my process the un 
saturated hydrocarbons are removed with 
out interference with the cyclic or naph 
thene ring compounds. 
The presence of the naphthene ring com 

pounds is obviously a very desirable feature, 
and is primarily the result of the relatively 
light acid treatment to which the oil is sub jected. 
By introducing a small amount of weak 

caustic into the crude and agitating the 
mass prior to subjecting the oil to distilla 
tion, f find that various organic acids, res 
ins, phenols, sulfo-acids are converted into 
stable alkaline products by distillation and 
remain behind as part of the bottoms. 
In treating the crude with caustic and 

then heating and distilling to temperatures 
as high as 675° Fahrenheit and 700 Fah 
renheit, the naphthenic acids and other or 
ganic acids are neutralized and as stated, 
stable alkaline products such as sodium salts 
are formed by reaction with the nitrogenu 
ous and oxygenated bodies present. 
I have tested the product produced in the 

above manner, and find that the oil is stable 
at high temperatures. For example, a quan 
tity of the finished oil has been subjected to 
a temperature of substantially 300° Fahren 
heit more or less for a considerable length 
of time without material change either in 
color or quality. 

It will be understood from my process 
that the percentage of bottoms which is lost 
in the single distillation as well as the per 
centage of sludge which is lost in the acid 
treatment is very low, and since it has been 
definitely established that the so-called bot 
toms obtained during the refining process 
of a lubricating oil contain the most valua 
ble lubricant, the importance of my im 
provements can be readily seen. 

Furthermore, by using a weak sodium 
hydroxide solution, or other caustic solution 
there seems to be an increased tendency of 
the oil not to crack at the higher temper 
atures. This property is very noticeable as 
extreme low bottoms can be obtained with 
out increasing to a noticeable degree the 
quantity of cracked products. The use of 
a weak caustic solution moveover produces 
water soluble products which are easily re 
moved by Washing. 
My process is further characterized by the 

fact that air is excluded so that no oxidized 
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products s?ch ås asphaline, tarry and - glim 
forming bodies are formed. My improved 
method of refining produces a much great 
er yield inasti?uch as only one over head 
distillation is made, and it is only necessary 
to leave enough bottoms to protect the still 
from burning or over heating. The bottoms 
tistially produced by the common second dis 
tillation are utilized by me as lubricating oil. 

If a strong solution of caustic were em 
ployed in lieu of the weak caustic of my 
process, and which is added in 'small quan 
tities, there would be a considerable loss of 
the original oil due to an emulsification 
of the oil. With a strong solution, it would 
bè almost impossible to obtain a clean cut 
separation of the oil and alkaline solution. 

- - 
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: 

often requiring a separate distillation. 

Moreover, by using a weak caustic solution, the percentage of objectionable products, 
such as soaps is reduced to an inappreciable. 
anàount. - If a strong caustic solution were used, 
there is a possibility of the entire charge 
emulsifying which is difficult to break, 
With my process employing a weak caustic 

solution during heating and distillation, 
there is no loss of crude by reason of separa 
tion of oil and caustic liquor. Moreover, 
no emulsification takes place and there is 
no loss due to such reaction. I also find that 
when subjected to further chemical treat 
ment, the possibilities of emulsification of 
the distillate is reduced to a minimum. 

It will be observed that the use of compli 
cated apparatus is reduced since no double 

?? 

i. 

distillation is necessary and the neutralizing 
step in the chemical treatment may be elimi 
nated. Moreover, the initial alkali treat 

i ment is carried on without any additional 
apparatus. 
The time of operations for conducting my 

process is materially reduced, and this, of 
course, is a very important item. 

3. Both time and apparatus for have their 
effect in the cost of production and my in 
vention very materially reduces the expense 
of refining as will be quite clear. 
By the use of the improved method of 

green ?ast can be produced, and also a red 
oil having är green fluorescence º can be ob 
tained. 
and no necessity of blending when operat 
ing in accordance with my process. Also, 
it should be borne in mind that the treat 
ment herein described results in a very high 
yield of excellent quality lubricating oil at 
a relatively small cost and within a time 

(a period which has been much shortened over 
the present accepted methods. 

duction of a green cast lubricating oil, em 
plöy àrtificialmeans to a??quire ànd accen 

refining lubricating oil, a product having a 

There is but a single distillation 

treatment. 

S S SSS SSS SSS JSSSL my hand. 

It will be understood that where the usual processes having for their purpose the pro- i 
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tuate the cast, my process gives a uniform 
product of green cast for both red and pale 
oils without further treatment. . . 

Blending of bottoms from cracked fuel 
with a distillate is one artificial expedient, 
while the use of bright stock is another. 
Such additional treatments are enormous 

ly expensive from the standpoint of opera 
tion, but have heretofore been necessary to 
give the oil the desired color and render it 
marketable. - 
My process obviates this and not only 

shortens materially time of operation and 

75 

cost of blending material, but actually uti 
lizes the major part of the bottoms which 
are considered the valuable constitutent and 
were hertofore generally unused in the di 
rect refining treatment. By using a caustic 
crude and following the steps heretofore 
outlined, my process gives a clear product 8 5 
having a percepticle and stable greenish 
cast. . . . . . 

I claim: . . . 1. The process of refining oil which com 
: prises introducing the oil into a still, add 
ing a small quantity of dilute, caustic, al 
kali solution thereto, distilling off the light 
er fractions, continuing distillation of the 
remaining charge of caustic and oil until 
Substantially five percent of bottoms remain, 9. 
reducing said last mentioned distillate by 
heating to remove lighter fractions only, 
subjecting the reduced distillate to a chem 
ical treatment with acid of less than ninety 
eight percent concentration, removing the 2G 
sludge, treating with absorbent clay to de 
colorize the oil, filtering the oil, and sub 
jecting the oil to a brightening treatment. 

2. The process of refining oil which com 
prises introducing the oil into a still, adding le: 
a small quantiy of dilute, caustic, alkali 

() 

solution thereto, distilling off the lighter 
fractions, continuing distillation of the re 
maining charge of caustic and oil until 
substantially five percent of bottoms remain, 
reducing said last mentioned distillate by 
heating to remove lighter fractions only, 
subjecting the reduced distillate to a chem 
ical treatment with acid of less than ninety 
eight percent concentration, removing the 
sludge, heating the distillate to reaction temperature with a decolorizing agent, in 
troducing a decolorizing agent into the dis 
tillate when the latter is at such a tempera 
ture that the agent will immediately react, 
continuously filtering to separate the oil and 
agent, and subjecting the filtered distillate, 
while still in heated condition, to a vacuum 

In testimony whereof I 
WILLIAM T. BRYANT. 

have hereunto set 
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