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Martin B. Neuworth, Pittsburgh, Pa., assignor to 
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burgh, Pa., a corporation of Pennsylvania, 

Application September 12, 1950, Serial No. 184,473 
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The present invention relates to the separa 
tion of organic compounds and more particu 
larly to a process for the double Solvent extrac 
tion of aromatic constituents from a hydrocarbon 
distillate containing them in mixture with 
Saturated hydrocarbons. 
My new process is especially applicable to the 

neutral oil fraction of the tar produced by the 
low temperature carbonization of Coal but also 
can be applied to any substantially tar acid free 
mixture containing aromatics and Saturated hy 
drocarbons, such as coal hydrogenation oils, Shale 
oil fractions, oils produced by synthesis proceSSeS 
and petroleum fractions. 
The primary object of my invention is to re 

move the aromatic constituents from a mixture 
containing aromatic and saturated hydrocarbons 
and thereby to produce a high yield of substan 
tially aromatic-free Saturated hydrocarbonS. 
Another object of my invention is to Separate 

and recover a high yield of substantially Saturate 
free aromatic constituents from a mixture con 
taining aromatic and saturated hydrocarbons. 
A further object of the present invention is 

to produce a substantially saturate-free aromatic 
fraction and a substantially aromatic-free Satu 
rated hydrocarbon fraction from a mixture con 
taining aromatic and Saturated hydrocarbons. 

It is also an object of this invention to pro 
duce from a mixture containing aromatic and 
Saturated hydrocarbons a saturated hydrocarbon 
fraction substantially free of aromatics, unsatu 
rated hydrocarbons and corrosive contaminants, 
In accordance with my invention, I have dis 

covered that by contacting an oil containing both a 
aromatic and saturated hydrocarbons but sub 
stantially free of tar acids with a low boiling 
inaphtha solvent and an aqueous methanol Solu 
tion, a separation of the aromatics from the 
saturated hydrocarbons can be effected. 
The aromatic constituents of the oil along with 

'certain unsaturated compounds which may be 
present are removed as extract in the aqueous 
methanol phase while the Saturated hydrocar 
bons, such as naphthenes and paraffins, are 
recovered as solute in the naphtha, phase. 
More specifically, aqueous methanol is fed into 

the top portion of a vertical, double solvent, 
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countercurrent extraction column. A low boil 
ing naphtha solvent is fed into the bottom of the 
column. An oil boiling below 350° C. and con 
taining aromatic and Saturated hydrocarbons but 
substantially free of tar acids is fed into the 
column at a point located between the tWO solvent 
feed points and is contacted with the aqueous 
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methanol and naphtha, Solvents which pass 
through the column in countercurrent relation. 
Aromatics and certain unsaturated compounds 
from the feed are stripped by the aqueous meth 
anol and removed from the bottom of the column 
dissolved in the aqueous methanol; the Satu 
rated hydrocarbons dissolve in the low boiling 
naphtha, Solvent and are removed from the top 
Of the column, 
The naphtha solvent employed in the process 

of this invention should have a low density i. e. 
below about 0.80, but preferably below 0.75, in 
order to insure: rapid phase separation in the 
extraction column. Further, the naphtha, must 
be a low boiling cut, boiling in the range of 60 
to 130° C., but preferably 60 to 100° C., in order 
to simplify the subsequent separation of the 
naphtha, from the recovered Saturated hydro 
carbons by distillation. A preferred Solvent 
which possesses all these properties is the hexane 
cut of paraffinic naphtha. 
The aqueous methanol solvent must contain 

from 75 to 96 per cent of methanol by weight. I 
have discovered that with aqueous methanol 
solutions containing 75 to 96 per cent by Weight 
of methanol, a substantial recovery of aromatics 
from an oil containing them in mixture with 
Saturated hydrocarbons can be effected. I have 
discovered further that the recovery of aromatics 
increases with increasing methanol concentra 
tion of the aqueous methanol solvent. Moreover, 
I have found that with aqueous methanol solvent 
Weight concentrations in the range 86 to 96 per 
cent methanol, high yields of substantially pure 
aromatics can be effected. Expressing this alter 
natively, with aqueous methanol solvent weight 
concentrations within the range of 86 to 96 per 
cent methanol, my new process will yield sub 
stantially quantitative recovery of saturated hy 
drocarbons which are substantially free of aro 
matic constituents. In fact, where high yields 
of high purity aromatics are desired or where 
high yields of aromatic-free saturated hydro 
carbons are desired, it is critical that the meth 
anol concentration of the aqueous methanol 
Solvent be maintained within the range of 86 to 
96 per cent of methanol by Weight. 

However, it should be pointed out that there 
are applications where it is desirable to remove 
only a small portion of the aromatic constituents 
contained in a given feed oil. By the process of 
my invention, under the conditions hereinafter 
set forth, the purity or extent of recovery of 
aromatics-conversely, the purity or extent of 
recovery of saturated hydrocarbons-can be con 
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trolled within wide ranges by regulating the con 
centration of the aqueous methanol solvent with 
in the range of 75 to 96 weight per cent methanol. 
In general, within this range, as the methanol 
concentration is increased, the purity of the re 
covered aromatics decreases and the recovery of 
aromatics increases, whereas the purity of the 
Saturated hydrocarbons increases and the re 
covery of Saturates decreases with increasing 
methanol concentration. 

Furthermore, in the particular application of 
the present invention to the neutral oil produced 
from low temperature coal carbonization tars, 
the critical range of aqueous methanol concen 
tration for both high recovery and high purity 
is from 91 to 96 per cent by weight of methanol. 

Since pure methanol is completely miscible 
With the naphtha solvent, it cannot be employed 
in this process because no phase separation re 
Sults. 
i00 per cent methanol, appreciable quantities of 
the naphtha solvent are dissolved in the aqueous 
methanol soilution. Thus aqueous methanol con 
Centrations exceeding 96 weight per cent of meth 
anol are unsatisfactory. 
The present process will operate effectively 

upon Substantially tar acid free feed oils boil 
ing below 350° C. and containing aromatic con 
stituents and saturated: hydrocarbons, such as 
naphthenes and paraffins. The lower boiling 
point of the feed stock must be sufficiently above 
the boiling range of the solvents so... that subse 
qllent Separation of Solvent from product can be 
accomplished by distillation, and preferably is 
about 160 C. Adverse effects on operability re 
Sulting fronin the increased viscosity which ac 
Companies higher end point fractions also should 
be considered in determining the upper boiling 
point of the feed material. The presence of 
Small amounts. Only, that is, up to about 5 per 
cent by Weight of tar acids such as phenols, 
cresols, Xylenols and higher alkylated phenois in 
the feed oil can be tolerated in the present proc 
eSS. Tal acids in excess of 5 per cent seriously 
affect the efficiency of extraction by my new 
process. Any tar acids in the feed oil will be 
leCOWered in the aqueous nethanol extract. 
My new process is particularly successful in 

recovering aromatics from an oil which is com 
prised predominantly of such aromatics in mix 
ture with Saturated hydrocarbons, 

For a better understanding of my invention, its 
objects, advantages and methods of operation, 
reference should be had to the drawings in which: 
Figure 1 is a diagrammatic illustration of ap 

paratus adapted to carry out the process of the 
present invention 

Figure 2 is a diagrammatic illustration of ap 
paratus adapted to carry out a modification of 
the process of the present invention; 

Figure 3 is a graphical illustration of the effect 
of nethanol concentration on recovery and purity 
of the products; 

Figure 4 is a graphical illustration showing the 
effect of methanol concentration on recovery and 
Eity of the products obtained from a neutral 
Ol; 

Figure 5 is a graphical illustration showing the 
effectiveness of separation by means of the pres 
ent invention using the hydrogen-to-carbon ratio 
of the products as an indicative parameter; . 

Figure 6 is a graphical illustration showing the 
effectiveness of separation by means of the pres 
ent invention using the specific gravity of the 
products as the indicative parameter. 

At solvent concentrations approaching 
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through the continuous naphtha, phase. 

Referring specifically to Figure 1, which shows 
Schematically apparatus for carrying out the 
process of this invention, an oil containing aro 
natics and saturated hydrocarbons is fed con 
tinuously from a storage tank f through feed 
line 2 to a center feed, double solvent extraction 
column 4. This column may be of any con 
venient design capable of furnishing a sufficient, 
number of theoretical stages to effect the desired 
Separation. For example, a packed tower, a 
pierced plate column or a bubble plate column 
may be used, or a column containing alternate 
Zones of turbulence and quiescence may be em 
ployed. An aqueous methanol solution contain 
ing from 75 to 96 per cent methanol by weight is 
fed continuously from a storage tank S through 
line 8 into the top portion of the extraction col 
unn 4. A low boiling naphtha fraction is fed 
continuously from storage tank 2) through line 
22 into the bottom portion of the extraction 
tower 4. 

For each volume of oil fed to the extraction 
column, the amount of naphtha is preferably less 
than about five volumes, depending, of course, 
On the composition of the feed oil as well as the 
desired product purity and recovery. However, 
in general, 2 to 5 volumes of naphtha, are pref 
erably employed for each volume of feed oil. 
The quantity of aqueous methanol is preferably 

from about 1.5 to 20 volumes for each volume of 
oil, depending upon the composition of the oil and 
also upon the naphtha-to-oil ratio. In general, 
-where little naphtha, is employed, less aqueous 
methanol is required. 
Naphtha, because of its lower density, rises 

through the column 4 countercurrently to the 
aqueous ethanol and dissolves the feed oil. 
Aqueous nethanol descends through the column, 
Stripping out the aromatic constituents dissolved 
in the naphtha. While it is possible to operate 
With either the aqueous methanol phase or the 
naphtha, phase as the continuous phase, it is pre 
ferred wherever practical to employ the naphtha 
phase as continuous in center feed operations. 
Accordingly, the aqueous methanol phase is dis 
per'Sed in and falls as tiny globules downwardly 

The in 
terface in the column is maintained at the bottom 
of the extraction tower, below the point at which 
the naphtha, solvent is introduced. 

Naphtha solvent, rising through the column, 
dissolves the feed oil and contacts successively 
aqueous methanol globules containing decreasing 
amounts of dissolved aromatics and ultimately, 
at the top of the column, contacts fresh aqueous 
methanol globules containing no aromatics. 
These contacts serve to transfer the aromatics 
from the naphtha, phase to the aqueous methanol 
phase which has a greater affinity for the aro 
matics. 
While the extraction process of the present in 

vention is relatively independent of the tempera 
ture at which the column is operated, it is pre 
ferred to operate the extraction column within 
the range of 60 to 120° F. The increased viscos. 
ity of the oils attemperatures below this range 
introduces column operation difficulties while the 
altered Solubility relationships at higher ten 
peratures affect yields and purity of the products 
adversely. If necessary, the extraction column 
may be heated or cooled in any convenient man 
E. 
Aqueous methanol Solvent, containing dissolved 

aromatics leaves the bottom of extraction tower 
75 4 through line 24 and is fed into a methanol 
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stripping column 26. Methanol passes overhead 
through line 28 and cooler 30 to the methanol 
storage tank 6. A portion of the cooled meth 
anol may be returned to the column 26 through 
line 32 as reflux. 
Water and aromatics are removed as bottoms 

from the column 26 through line 34 and collected 
in a phase separator 36. The aromatics, insolu 
ble in Water, are recovered by decantation. Water 
is removed from phase separator 36 and returned 
through line 38 to the methanol storage tank to 
make up recycle aqueous methanol. Since the 
very slight solubility of aromatics in water de 
creases with temperature, a cooler 4 nay be in 
Serted in line 34 to increase the recovery of 
aromatics from phase Separator 36. 

It should be noted that the recycle methanol 
contains some dissolved naphtha, the presence 
of which should be considered when preparing 
the aqueous methanol Solution. 
The paraffinic naphtha, Solvent, containing 

dissolved Saturated hydrocarbons from the feed 
material, leaves the top of the extraction tower 
4 through line 42 and enters a naphtha stripping 
column 44. The naphtha, passes overhead 
through line 46 and cooler 48 and is returned to 
the naphtha, storage tank 20 for recirculation. A 
portion of the cooled naphtha may be returned to 
Column 44 as reflux through line 59. Saturated 
hydrocarbons are recovered as bottoms from 
column 44 through line 52, in which a cooler may 
be inserted if desired. 
My new process also removes corrosive con 

taminants along with the aromatics which are 
present in the oil. Substantially all the nitro 
gen containing and oxygen containing coin 
pounds (especially any tar acids), as well as most 
of the sulfur containing compounds from the oil 
are recovered in the aqueous methanol phase. 
Thus the naphtha, Solvent product is extremely 
valuable as a diesel fuel for example, since the 
corrosive contaminants are removed by my pro 
Cess, and since the removal of the aromatics and 
Certain unsaturated hydrocarbons has the effect 
of improving the cetane rating of the naphtha, 
Soluble product over that of the feed oil. The 
Saturated hydrocarbons also have utility as 
Special Solvents, or as plasticizers, or as a crack 
ing Stock for thermal or catalytic cracking opera 
tions. 

Heat and light stability of the naphtha, solu 
ble product is greatly improved over that of the 
feed material because of the elimination of the 
aromatic components. 
The aromatics contained in the aqueous meth 

anol product can be further separated and puri 
fied or can be used as a plasticizer, for example. 
Also, because of their high carbon-to-hydrogen 
ratio, the aromatics would be a satisfactory raw 
material for the production of carbon black. 
A modification of the present invention is its 

operation in conjunction with the process dis 
closed in copending United States application 
Serial No. 184,474 entitled “Refining of Tar Acid 
Oil' and filed on even date herewith by E. Gorin 
and M. B. Neu Worth, which describes a method 
for the Separation of tar acid oils into a tar acid 
fraction and a neutral oil fraction by a double 
solvent extraction employing aqueous methanol 
(55 to 75 per cent methanol by weight) and a low 
boiling naphtha as solvents. The neutral oil 
fraction in the process of the copending applica 
tion is extracted and recovered substantially free 
of tar acids, as Solute in a low boiling naphtha, 
solvent of the present invention. According to 
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6 . . . . . . . . . 
the copending application, the neutral oil can b 
separated from the naphtha solvent by distill 
lation. The neutral oil thus recovered, contain 
ing a mixture of aromatic and saturated hydro 
carbons, can be treated by the process of the 
present invention and separated into an aromatic 
fraction and a saturated fraction by contacting 
it with aqueous methanol and naphtha solvents 
as already described in connection with Figure 1. 
However, since the neutral oil from the process 
of the Copending application is produced in Solu 
tion With the naphtha, Solvent common to both 
processes, it is possible to eliminate the interme 
diate distillation operation in whole or in part by 
performing the extraction operation of the pres 
ent invention in an end feed, countercurrent ex 
traction column. Accordingly, aqueous methanol 
(75 to 96 per cent methanol by weight) is fed to 
the top of the column and a solution of neutral 
oils in naphtha, produced in accordance with the 
above-mentioned copending application, is fed 
into the bottom of the column. 

Figure 2 is a diagrammatic illustration of ap 
paratus for carrying out the modification of the 
present invention in conjunction with the process 
described in the above-mentioned copending ap 
plication. 

Neutral oil dissolved in a low boiling naphtha, 
Solvent from a tar acid extraction process similar 
to that described in the copending application, is 
stored in a storage tank 60. It may be desirable 
to strip some naphtha from the solution subse 
quent to the extraction operation of the copend 
ing application and prior to the storage of the 
Solution. In fact, it may be desirable to strip 
Substantially all the naphtha, from the solution. 
The exact procedure is determined after a con 
sideration of the composition of the neutral oil 
and the desired end products in view of the con 
ditions set forth herein. 
The Solution of neutral oil and naphtha, co 

taining ordinarily (as the product of the proc 
eSS of the aforementioned copending application) 
from 1 to 4 parts by volume of naphtha, for each 
part of neutral oil, is fed continuously from stor 
age tank 69 through line S2 into the bottom of 
a countercurrent end feed extraction column S4 
of any convenient design. An aqueous metha 
hol solution containing 75 to 96 per cent by 
Weight of methanol is fed continuously from a 
storage tank 66 through line 68 into the top of 
an extraction column 64. From 1 to 4 parts by 
Volume of aqueous methanol are preferably em 
ployed for each volume of naphtha solution. 
Because of the difference in density, the aqueous 
methanol passes downwardly through the column 
countercurrently to the lighter naphtha, solu 
tion which flows upwardly through the column. 
It is essential to maintain a difference in density 
between the aqueous methanol and the naphtha. 
Solution of neutral oils to assure rapid phase sep 
arations. The aqueous methanol phase must be 
employed as the continuous phase in the end feed 
extraction operation wherein the feed material 
is dissolved in the naphtha solvent. According 
ly, the interface in the end feed column will be 
located near the top of the column above the 
point at which the aqueous methanol is intro 
duced. With aqueous methanol as the continu 
Ous phase, tiny globules of naphtha solution con 
taining dissolved neutral oils are dispersed in and 
rise upwardly through the aqueous methanol 
continuous phase. The contacting of the naphtha 
Solution globules and the aqueous methanol con 
tinuous phase serves to transfer the aromatic con 



stituents of the neutral oil to the aqueous metha 
no phase which possesses a greater affinity for the 
aromatics. In its passage upwardly through the 
Coluinn, the naphtha Solution contacts Succes 
sively, aqueous methanol containing decreased 
anounts of dissolved aromatics and ultimately 
contacts fresh aqueous methanol at the top of 
the column. 
The aqueous methanol extract is removed 

from the bottom of the column 64 through line 
59, and fed into a stripping column 72 whence 
methanol is recovered and recirculated through 
the system in the same manner as described in 
connection with the apparatus of Figure 1. 
Aromatics and water are recovered as the bot 
ton product from column 72 and separated by 
decantation. Water is recycled in the Sane 
manner as described in connection with Figure 
1. Naphtha, and dissolved saturated hydrocar 
bons leave the top of the column 64 through line 
73 and are fed to a naphtha stripper 76. Naph 
tha, passes overhead through line 78 and is re 
cycled to the extraction process described in 
the above-mentioned copending application. 
Saturated hydrocarbons are removed from the 
stripper 76 through line 80 and recovered. 

Eacample 

A prepared binary mixture containing 26 per 
cent by weight of decalin, a typical saturated 
naphthenic hydrocarbon, and 74 per cent by 
weight of beta-methyl naphthalene, a typical 
aromatic, was dissolved in a hexane cut of pe 
troleum naphtha, boiling in the range 67 to 72 
C. The solution, containing 20. Weight per cent 
of the prepared mixture, was fed into the bot 
tom of a l inch diameter, 8 feet long, extraction 
coluinn containing 28 turbulent Zones alternately 
disposed between 29 calming Zones. For each 
part by volume of hexane solution fed to the 
column, two parts of aqueous methanol Were fed 
into the top of the column at concentrations of 
85, 88 and 90 weight per cent of methanol re 
spectively. The aqueous methanol was the Con 
tinuous phase. 

Analysis of the results of these experinents 
is presented in Figure 3, which shows that at 
solvent concentrations between 86 and 96 per 
cent methanol by weight high yields of aromatics 
in high purity can be recovered; also within this 
critical range high yields of high purity Satu 
rated hydrocarbons can be recovered from the 
feed material. For methanol concentrations be 
low 86 Weight per cent (but above 75 Weight per 
cent) the present process also is effective. HoW 
ever, where both high purity and high recovery 
are desired, the methanol concentration inust 
fall within the range of 86 to 96 per cent by 
weight. 

Eacomple 2 

A tar acid free neutral oil produced from a 
low temperature coal carbonization tar fraction 
boiling in the range of 160 to 325 C., in accord 
ance With the method described in the aforenel 
tioned copending United States patent applica 
tion, was fed in a solution of hexane which has a, 
boiling range of 67 to 72° C. (4 parts hexane to 1 
part by volume of neutral oil) into the bottorn of 
the same extraction column described in contec 
tion with Example 1. The tar acid free neutral 
oil contained 79 per cent by weight of aroliatics 
and 21 per cent by weight of naphthenes and 
paraffins. Aqueous methanoi containing re 
spectively 88, 92 and 95 per cent by weight of 
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methanol was fed into the top of the extraction 
column and constituted the continuous phase 
Within the column. Two parts of aqueous meth 
anol by volume were used for each volume of the 
hexane Solution containing dissolved neutra oils. 

Neutral oils from distillate fractions of tar pro 
duced by the low temperature carbonization of 
coals, for example, contain inter alia aromatic 
compounds comprising one or more conjugated 
rings. These aromatics are predominantly al 
kylated, i. e., containing one or more paraffinic 
side-chains attached to the ring. There are 
Substantially no paraffinic or olefinic compounds 
in the neutral oils, whose remaining principal 
constituents comprise Saturated naphthenic-type 
materials, containing one or more completely 
Saturated ring structures, predominantly al 
kylated. 
The neutral oil also may contain a small 

annouilt of naphthenic material with one or more 
olefillic side-chains. These materials are recov 
ered in the aqueous nethanol extract by my new 
l'OCSSS. 
For the purpose of these experiments, the prod 

lucts were analyzed by the method reported in 
Anal. Chem. 20, 456-7, (1948), in which both 
olefinic and alomatic compounds are dissolved in 
a mixture of funning sulfuric acid and glacial 
acetic acid, capable of dissolving any hydrocar. 
boias except naphthenes, paraffins or combina 
tions thereof. Therefore, any naphthenic com 
ponent With an olefinic side-chain is reported in 
the results here as an aromatic compound. 
An analysis of the results of these experiments 

is presented in Figure 4, where it is clearly seen 
that for products with both high purity and high 
recovery, the methanol concentration must be 
Within the critical range of 86 to 96 weight per 
cent. However, where (as here) the feed stock 
is the neutral oil produced from the tar of a low 
temperature carbonization of bituminous coal, 
the Critical range of methanol concentrations is 
even more narrow if both high purity and high 
recovery are desired. The critical range for neu 
tral oils as described is from 91 to 96 per cent 
by Weight of methanol. 
A further analysis of the results of these ex 

perimentS is presented in Figures 5 and 6 wherein 
respectively the hydrogen-to-carbon ratio and the 
density of the feed material and the recovered 
products are employed as indicative parameters 
to demonstrate the effectiveness of this new 
process. Feed density was 0.95 and the hydrogen 
to-carbon ratio was 1.27. The aqueous methanol 
extract density was greater than that of the feed 
stock and the hydrogen-to-carbon ratio of the 
aqueous methanol extract was less than that of 
the feed stock, indicating increased aromaticity 
of the extract. Conversely, the naphtha, soluble 
product showed an increased hydrogen-to-carbon 
ratic and a decreased specific gravity when com 
pared With the feed material. It is significant to 
note that the feed material in each instance was 
predominantly aromatic. 

According to the present invention, therefore, 
an oil containing aromatics and Saturated hydro 
carbons can be separated into two fractions, of 
Wihich one poSSeSSes an increased aromatic con 
centration and the other an increased concen 
tration of Saturated hydrocarbons. Under cer 
tain conditions, the aromatics can be recovered 
in high yield and substantially free of saturated 
hydrocarbons, which themselves are recovered 
in high yields and Substantially free of aromatics. 
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The process is continuous and can be performed 
With negligible Solvent losses. 

According to the provisions of the patent 
statutes, I have explained the principle, preferred 
construction, and mode of operation of my in 
vention and have illustrated and described what 
I now consider to represent its best embodiment. 
However, I desire to have it understood that, with 
in the Scope of the appended claims, the inven 
tion may be practiced otherwise than as specifi 
cally illustrated and described. 

I claim: 
1. An extraction process for separating aromatic 

and Saturated hydrocarbons, contained in a sub 
stantially tar acid free oil boiling below 350° C., 
which coinprises feeding said oil into a vertical 
Countercurrent extraction Zone, feeding a solvent 
consisting of parafiinic naphtha, boiling within 
the range 60 to 130° C. and having a density of 
less than 0.8 into the bottom of said extraction 
ZOne, feeding a second solvent consisting of an 
aqueous methanol Solution containing 75 to 96 
per cent by Weight of methanol and the balance 
water into the top of said extraction Zone, paSS 
ing Said naphtha, through Said extraction Zone 
countercurrently to and in intimate contact with 
said aqueous methanol solution, and recovering 
an aqueous methanol extract and a naptha Solu 
tion from said extraction Zone. 

2. The process of claim 1 in which the naphtha, 
boils in the range of 60 to 100° C. 

3. The process of claim 1 in which the aqueous 
methanol solution contains 86 to 96 per cent 
methanol by Weight. 

4. An extraction process for separating aro 
matic and saturated hydrocarbons, contained in 
a substantially tar acid free oil boiling below 
350° C. of which aromatics are the predominant 
constituent, which comprises the Steps of feed 
ing said oil into a vertical, countercurrent ex 
traction Zone, feeding a solvent consisting of 
paraffinic naphtha boiling Within the range 60 
to 130° C. and having a density of less than 0.8 
into the bottom of said extraction Zone, feeding 
a second solvent consisting of an aqueous meth 
anol solution containing 75 to 96 per cent by 
weight of methanol and the balance Water into 
the top of said extraction Zone, passing said 
naphtha through said extraction Zone counter 
currently to and in intimate contact with Said 
aqueous methanol Solution, and recovering an 
aqueous methanol extract and a naphtha Solu 
tion from Said extraction ZOne. 

5. An extraction process for separating aro 
matic and saturated hydrocarbons from the neu 
tral oil separated from a distillate fraction of the 
tar produced by the low temperature carboniza 
tion of bituminous coal, which comprises feeding 
that portion of said neutral oil boiling below 350 
C. into a vertical, countercurrent extraction Zone, 
feeding a solvent consisting of parafiinic naphtha, 
boiling within the range 60 to 130° C. and having 
a density of less than 0.8 into the bottom of Said 
extraction zone, feeding a second Solvent Con 
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10 
sisting of an aqueous methanol solution contain 
ing 91 to 96 per cent by Weight of methanol and 
the balance water into the top of Said extraction 
Zone, passing said naphtha, through said extrac 
tion zone Countercurrently to and in intimate 
contact with said aqueous methanol solution, and 
recovering an aqueous methanol extract and a 
naphtha, Solution from said extraction zone. 

6. The process of claim 5 in which the naphtha. 
is the hexane cut of petroleum naphtha, having 
a boiling range of about 67 to 72° C. 

... An extraction process for separating aro 
natic and Saturated hydrocarbons contained in 
a Substantially tar acid free oil boiling below 350° 
C. which comprises feeding said oil into a vertical 
countercurrent extraction Zone at a point be 
tween the ends thereof, feeding a solvent con 
sisting of paraffinic naphtha, boiling within the 
range 60 to 130° C. and having a density of less 
than 0.8 into the bottom of said extraction Zone, 
feeding a second solvent consisting of an aqueous 
methanol Solution containing 75 to 96 per cent 
by weight of methanol and the balance water 
into the top of Said extraction Zone, passing said 
naphtha, through Said extraction Zone counter 
currently to and in intimate contact with said 
aqueous methanol solution, and recovering an 
aqueous methanol extract and a naphtha Solus 
tion from said extraction Zone. 

8. The process of claim 7 in which the naphtha, 
constitutes the continuous phase in the extrac 
tion Zone. 

9. An extraction process for separating aro 
matic and Saturated hydrocarbons contained in 
a substantially tar acid free oil boiling below 
350° C., which comprises preparing a solution 
of said oil in a solvent consisting of paraffinic 
naphtha, boiling Within the range 60 to 130° C. 
and having a density of less than 0.8, feeding said 
naphtha, Solution into the bottom of a vertical, 
countercurrent extraction zone, feeding a second 
solvent consisting of aqueous methanol contain 
ing 75 to 96 per cent by weight of methanol and 
the balance Water into the top of Said extraction 
Zone as the continuous phase Within Said extrace 
tion Zone, passing said naphtha solution through 
said extraction Zone countercurrently to and in 
timate contact with said aqueous methanol and 
recovering an aqueous methanol extract from the 
bottom of Said extraction zone and a naphtha, 
Solution from the top of said extraction zone. 
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