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The present invention relates to the refining 
of mineral oils. The invention is more particu 
larly concerned with the segregation of petro 
leum oils into their relatively more paraffinic 
and into their relatively more aromatic con 
stituents by means of selective solvents. In 
accordance with the process of the present in 
vention, distinct improvements are secured in 
Solvent treating operations by pretreating the 
feed oil in the presence of a relatively small 
amount of the Selective Solvent in a nanner 
adapted to remove relatively minute quantities 
of substances which are entirely insoluble in the 
Selective solvent under the conditions of oper 
ation and which would otherwise result in op 
erating difficulties. . . 

It is well known in the art to refine mineral. 
oils and to segregate these oils into their rela 
tively more aromatic and into their relatively 
more paraffinic constituents by means of vari 
ous selective solvents. In processes of this char 
acter the general procedure is to extract the 
nineral oil with solvents of the class Which have 
a preferential selectivity for the relatively more 
aromatic type compounds as compared to the 
relatively more paraffinic type compounds. Sol 
vents of this character are, for example, furfural, 
phenol, sulfur dioxide, cresol, nitro benzene, ani 
line, beta beta dichlor diethyl ether, and the like. 
The oil and solvent or solvent mixture are mixed 
in various types of operations under temperature 
and pressure conditions adapted to form a highly 
aromatic or solvent extract phase and a highly 
paraffinic or rafiinate phase. Although single or 
multi-stage treatments are employed, the pre 
ferred process is a countercurrent tower treat 
ing operation, since it is continuous and permits 
a more economical operation. In a countercur 
rent tower treating process the lighter phase, 
usually the oil, is introduced at the bottom or 
at the center section of the tower. This phase 
flows upwardly through the tower and intimately 
contacts the downflowing heavier phase, usually 
the solvent, which is introduced at or near the 
top of the tower. Complete mixing of the re 
spective constituents is secured by suitable dis 
tributing and contacting means, Such as dis 
tributing plates, pierced plates, contact masses, 
and the like. If the oil is the heavier phase, the 
conditions are reversed and the oil is introduced 
at the top of the tower, while the solvent is 
introduced at a lower section of the tower. In 
a countercurrent treating tower operation either 
the oil or the solvent may be the continuous phase, although it is generally preferred that the 
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Solvent be maintained as the continuous phase. 
The efficiency of a countercurrent treating tower 
operation is a function to a large extent of the 
efficiency of the contact between the respective 
phases, as well as upon the time of contact. 
However, when using certain solvents, particu 
larly phenols, it has been found that certain 
oils contain constituents which cause extended 
emulsification of the solvent and oil. This 
greatly lowers the overall efficiency of the sol 
vent treating operation, since the emulsification 
Zones in effect decrease the effective area of the 
tower, resulting in a decrease in capacity and 
yields. My process, which comprises a pretreat 
ment of the oil in the presence of a relatively 
Small amount of the Selective. Solvent, entirely 
eliminates emulsification and related operating 
difficulties and results in unexpected improve 
ment in tower capacities and in products of im 
proved quality. . . . . 
The process of my invention may be readily 

understood by reference to the attached drawing 
illustrating one modification of the same. Feed 
oil, which for the purposes of description is taken 

5 to be a stock substantially free of asphalts and 
resins and boiling in the petroleum lubricating 
oil range is introduced into the solvent treating 
System by means of line . The feed oil is mixed 
with a relatively Small amount of solvent, which 
for the purposes of illustration is assumed to be 
a phenol, which is introduced into line by 
means of line 2. The mixture is passed through 
mixer 3, line 3a, heater or cooler 4, and then in 
troduced into filtering means 5 which may com 
prise centrifuges, press filters, or equivalent fil 
ters arranged in any desirable manner. A rela 
tively small amount of oil constituents which 
are insoluble in the phenol are withdrawn from 
pre-treatment unit 5 by means of line 6. The 
feed oil, together with . the relatively. Small 
amount of the phenol, is withdrawn from filter 
ing means 5 by means of line 7, and if desired 
through line la in order to heat it or cool it to the 
optimum tower countercurrent treating temper 
ature, and introduced into main solvent treat 
ing unit 8, which for the purposes of description 
is assumed to be a countercurrent treating 
tower. The feed oil flows upwardly through 
tower 8 and countercurrently contacts substan 
tially the entire quantity of phenol which is in 
troduced into countercurrent treating tower 8 by 
means of line 9. Efficient contact between the 
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countercurrently flowing phases is secured by 
adequate contacting means such as distributing 
plates, contacting masses, pierced plates, and 

  



the like. The selectivity and solvent power of 
the selective solvent may be adjusted to any 
desired degree by the instroduction of a solvent 
modifying agent such as water into tower 8 by 
means of lines 0, f, f2, and 3. Temperature 
and pressure conditions are adapted to secure 
the formation of a highly paraffinic or raftinate 
phase which is withdrawn from tower 8 by 
means of line K. This phase, may be cooled in 
cooler .5 or mixed with a solvent modifying 
agent which is introduced by means of line 6 
in order to secure a further phase separation in 
separator 7. The precipitated solvent rich 
phase is withdrawn from separator 'T' by means 
of line 8 and handled in any manner desirable. 
This phase may be returned to the countercurr 
rent treating tower or utilized as an intermediate 
stream. Under certain conditions it may be de 
sirable to use this phase relatively rich in sol 
vent to dilute the feed oil prior to pretressing the 
same. The relatively solvent poor phase, is with 
drawn from separator T by means of line 9 
anti passed to solvent separator 2D in which the 
solvent is removed by means of line 21 and re 
turned to solvent storage 22. A solvent-free 
racinate oil is withdrawn by IIIeans of line 23 
anti removeti from the system. 
The solvent extract phase may be similarly 

handled. This phrase is withdrawn from tower 
8 by means of lime 24 and may be codilet in 
coolerz 5 in order to secure a further phase sep 
aration in separator 26. Phase separation may 
be aidet or entirely secured by the addition of 
a solvent modifying agent which is introduced 
by means of line 27. The precipitated phase-js 
withdrawn fron separator 26 by means of line 
28 and handled in any manner desirable. This 
phase may be returned to the countercurrent 
treating System or removed as an intermediate 
protluct. The solvent rich phase is withdrawn 
from separator 26 by means of line79 and passed 
to solvent recovery unit 30 from which the sol 
vent is removed by means of line 3 and re 
turned to solvent storage 22. A solvent-free ex 
tractis withtirawn fron Drift 30 by means of line 
S2, removeti from the Systern, and handled in 
any mainer desirable. TUrder Certain conditions 
it may be desirable to utilize a small arounit of 
the relatively solvent rich phase withdrawn 
from line 29 by means nut shown to dilute the 
feed oil prior to pretreating the same. 
The process df the present invention may be 

witely varieti. Although the operation may be 
applied in the treatment of any feed oil, it is 
particularly applicable in the treatment of oils 
which are substantially free of asphalts and res 
hous materials. The feed oils, in general, are 
treated in a manner to remove the relatively 
Small quantity of oil 'coustituents which are en 
tirelyinsoluble in the Selective Sovet and Which 
position themselves between the interfaces and 
thus cause consttlerable tilticulty in the attain 
ment of equilibrium conditions between the re 
spective phases. These difficulties are generally 
measured interms of emulsification. In general, 
'I have found that these constituents comprise 
hess than about 2% of the feed oil and are gen 
-erally in the range from 0.01% to 0.5% of the 
feet-Oil. 

fhe amount of solvent introduced in the 
tharge oil before pretreating the same may vary 
witley. The quantity-will depend-upon the par 
ticular solvent being useti and the character of 
the feed oil behng solverit treated, as well as upon 
the temperaturedf threof). Tn general, it is tie 
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Sired to introduce Sufficient solvent into the 
charge oil to approximately Saturate the oil with 
Solvent which results in the precipitation of Sub 
stantially all of the solvent insoluble oil constit 
uents without the formation of two phases con 
taining an appreciable amount of the selective 
solvent. For example, when using phenol, I have 
found that it is desirable to dilute the oil with 
from about 5% to 20% of phenol, preferably 

l0 from 10% to 12% of phenol before pretreating 
the same. This results in the precipitation of 
about 0.01% to 0.5% of Solvent insolube con 
stituents. The temperature of the pretreatment, 
1may likewise vary considerably. In general, the 

lij temperature is preferably in the range below 
about 50 F. depending upon the particular sol 
went employed. The pretreated oil after removal 
Of the Solvent insoluble constituents is then 
heated or cooled to optimun tower countercur 

20 rent treating temperatures. When employing 
phenol as the Selective Solvent, in the treatment, 
'of petroleum oils boiling in the lubricating oil 
Trange, I have found that it is particularly de 
shrable to approximately saturate the oil -with 

25 phrenol at a temperature in the range below 
about 110° F. to 125° F. under conditions to pre 
cipitate a relatively small per cent of solvent-in 
soluble-oil constituents without the formation of 
two phases containing an appreciable amount of 

30 the selective solvent. Feed oil is then filtered to 
renove the insoluble constituents and then heat 
ed to optimum countercurrent treating temper 
atures generally in the range from about 150° 

... to 2250 F. 
'fn order to further illustrate the invention, the 

fellowing example is given which should not be 
construed as limiting the invention in any man 
rter -Whatsoever: 
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Eacample 
A hubricating oil having a viscosity of 135 Say 

adlt at 210 F., a -gravity of 244° A. P.I., derived 
from Rodessa crude and which had been previ 
ously acid treated and steamsweetened to remove 

45 he asphaltic constituents was solvent treated 
with phenol in various. operations. In the first 
*Operation the feed oil was passed directly into a 
countercurrent treating tower. In a second-op 
!eration the feed oil was filtered using centrifuges 

i0 and then passed inito :the countercurrent treat 
?ing tower. In a third operation a propane pre 
dipitated oil was passed directly into a counter 
current treating tower. In a fourth operation 
conducted in accordanee with the process of the 

53 present invention the feed-oil was saturated with 
phenol, filtered by means of press filters and then 
passed into the countercurrent treating tower. 
The results of these operations were as follows: 

40 

(30 Percent phenol Maximum Percent ca 
insoluble oil tower capacity, pacity based 
material in oil volumes of oil upon-opera 

feed |: feed per hour :tion 4 

Operation. 1.-------- 0.24 40), , 13.3 
05 Qperation 2--------- 0.13 620 20.7 

peration 3--------. 0.03 2,300. .76. f6 
Operation-4--------. . , 0.01 3,000- 100.0 

from the above data it is apparent that mate 
70 rial unexpected advantages are secured by pre 

treating the roll in the manner described in ac 
Cordance with the present invention. 
The process of the present invention is not to 

be limited by any theory or mode of operation, 
75 but only in and by the following claims in which 
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it is desired to claim all novelty in So far as the 
prior art permits. 
I claim: 
1. In a process for Segregating into its rela 

tively more aromatic and into its relatively more 
paraffinic constituents a viscous petroleum lubri 
cating oil substantially free of asphalts, which 
tends to develop emulsification difficulties during 
Solvent extraction, due to the presence in Said oil 
of a small amount, less than 2%, of dissolved 
material which precipitates out during Solvent 
extraction in the form of a finely divided in Solu 
ble solid which distributes itself between the in 
terfaces of the solvent and oil, the improvement 
comprising subjecting said oil to preliminary 
treatment at a temperature between about 110 
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F. and 150°F, with a solvent having a preferen 
tial selectivity for the relatively more aromatic 
compounds as compared to the relatively more. 
paraffinic compounds, using only an amount of 
said Solvent, between the approximate limits of 
5% and 20% by volume, to approximately Satu 
rate Said oil therewith but insufficient to cause 
the formation of two liquid phases, whereby a 
Small amount of material precipitates out of said 
solvent-oil solution as a filterable solid phase, re 
moving said precipitated Solids by filtration, and 
then subjecting the filtered oil to Solvent extrac 
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tion with a large enough volume of the same se 
lective Solvent and under Suitable temperature 
conditions to cause the formation of two liquid 
phases. 

2. In a process for the Segregation into its 
relatively more aromatic and into its relatively 
more paraffinic constituents a Viscous petroleum 
lubricating oil having a ViscOSity of about 135 
seconds Saybolt at 210° F. and a gravity of about 
24.4° A. P. I., derived from a Rodessa crude oil, 
and which had been previously acid-treated to 
remove asphaltic constituents, which comprises 
mixing With Said oil at a temperature of about 
110° to about 125 F. a Sufficient amount of 
phenol, between about 5% and about 20%, to ap 
proximately saturate said oil therewith but in 
Sufficient to cause the formation of two liquid 
phases, to precipitate a Small amount, less than 
0.5% of the feed oil, of phenol-insoluble con 
stituents as a filterable solid phase, filtering said 
oil in a press filter to remove said Solid precipi 
tate and to produce a filtered oil free from emul 
Sifying tendencies when subjected to phenol ex 
traction, and then countercurrently extracting 
said filtered oil with phenol at a temperature of 
about 150°F. to 225 F. 

CHESTER, L. READ. 


