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1 
The present invention is directed to a process 

for treating a feed stock comprising a major por- . 
tion of aromatic hydrocarbon and a minorportion 
of olefin to remove the olefin therefrom and ob 
tain a purified aromatic hydrocarbon fraction. 

It is known to the art to treat a hydrocarbon 
fraction contaminated with a minor portion of 
olefin in order to remove the olefin and particu 
larly to purify a hydrocarbon fraction by remov 
ing olefin therefrom by contacting the fraction 
with a suitable extracting liquid. The method 
known to the art commonly requires a number of 
manipulative steps in addition to the contacting 
step in order to separate the hydrocarbon phase 
from the extracting medium. These processes 
which employ a substantial number of manipula 
tive steps in order to obtain the desired purified 
hydrocarbon fraction are relatively expensive and 
complicated in requiring a substantial amount of 
equipment and a large amount of handling of 
liquid fractions. 

It is an object of the present invention to treat 
a hydrocarbon feed stock comprising a major por 
tion of an aromatic and a minor portion of con 
taminating olefin in a simple process having rela 
tively few manipulative steps. More particularly, 
it is an object of the present invention to treat a 
feedstock comprising a major portion of aromatic 
material contaminated with a minor portion of 
olefin in a relatively simple process with few 30 
manipulative steps and involving vaporization of 
the feed stock and contacting of the resultant 
vapors with an extracting liquid in a contacting 
zone to obtain a purified aromatic fraction. 
The present invention may be briefly described sis 

as a process for obtaining a substantially pure 
aromatic fraction involving the steps of contact 
ing a vaporized feed stock including a major por 
tion of aromatics and a minor portion of olefins 
in a contacting zone at a temperature substan- 40 
tially above atmospheric with a liquid comprising 
aryl sulfonic acid and concentrated sulfuric acid, 
removing as a vapor phase a substantially pure 
aromatic fraction, from the contacting zone, re 
moving as a liquid fraction a mixture of hydro. As 
carbons and arylsulfonic acids from the contact 
ing zone, cooling said liquid phase to a tempera 
ture of approximately atmospheric and subject 
ing the cooled liquid fraction to gravity settling 
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detail in conjunction with the drawing in which 
the sole figure is in the form of a diagrammatic 
flow sheet. , 
Turning now specifically to the drawing, a feed 

stock comprising a major portion of aromatic hy 
drocarbon contaminated with a minor portion of 
olefins is passed via inlet line to a heating 
means, such as a heat exchanger 2, which sup 
plies sufficient heat to vaporize the feed stock and 
the resultant vapors are passed through line 3 
into the lower portion of a contacting vessel 4. 
The vapors pass upwardly through the contacting 
vessel and are intimately contacted with a mix 
ture of concentrated sulfuric acid and aryl sul 
fonic acid which is discharged into the upper end 
of the vessel and flows downwardly therein coun 
tercurrently to the upwardly ascending vapors. 
Wapors from the upper end of vessel 4 may be re 
moved through outlet line 5. Aryl sulfonic acid 
and a mixture of concentrated sulfuric acid and 
aryl sulfonic acid are supplied to the upper end of 
vessel 4 by lines 6 and 7, respectively. As the 
aromatic portion of the feed stock is intimately 
contacted with concentrated Sulfuric acid in the 
liquid mixture, the sulfuric acid is converted to 
aryl sulfonic acid so that the liquid accumulating 
in the lower portion of contacting vessel 4 is a 
mixture of aryl sulfonic acid and high boiling hy 
drocarbon material resulting principally from the 
polymerization of the contaminating olefins in the 
feed stock. The liquid mixture is withdrawn from 
the lower end of contacting vessel 4 through out 
let 8 and is passed to a suitable cooling means, 
such as a heat exchanger f, where it is cooled to 
a temperature no greater than approximately at 
mospheric. The cooled material passes through 
line 20 into a separator 2 where it is allowed to 
separate under the influence of gravity into a 
lighter hydrocarbon layer and a heavierary sul 
fonic acid layer. 
The arylsulfonic acid phase obtained in separa 

tor 2 is withdrawn through outlet line 22 and the 
stream is split with a major portion of the stream 
passing through line 23, admixed with concen 
trated sulfuric acid supplied through inlet 24 to 
form a mixture of aryl Sulfonic acid and concen 
trated sulfuric acid and the resulting mixture dis 
charged through inlet line into the upper por 
tion of contacting zone f4. The minor portion 

to separate it into a hydrocarbon fraction and an 50 of the aryl sulfonic acid withdrawn from separa 
aryl Sulfonic acid fraction. The process is con 
tinuous with at least a portion of the aryl sulfonic 
acid fraction returned to the contacting zone and 
forming a portion of the contacting liquid therein. 

tor 2 passes by line 22 and water is introduced 
thereto through line 25; the mixture of aryl sul 
fonic acid and water is thoroughly admixed by 
passing through mixing device 26 and the result 

The invention will now be described in greater 55 ant admixture is discharged into a separating de 
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vice 2 where it is separated under the influence of 
gravity into a heavy, aqueous solution of aryl 
sulfonic acid and a lighter fraction composed of 
aromatics, polymer and water insoluble sludge. 
The heavy aqueous solution of aryl sulfonic acid 
is withdrawn from separator 27 via line 28; a por 
tion of this fraction may be discharged from the 
system through outlet 29 while the remainder 
passes into line 6 and is discharged into the 
upper portion of contacting Zone 4 where it serves 
as a portion of the contacting liquid therein. 
The hydrocarbon fraction from the separator 

2 is withdrawn through outlet line 3 and has 
added thereto the fraction withdrawn from Sep 
arator 27 through line 32. To the hydrocarbon 
is added water via inlet line 33 and these ma 
terials are then admixed by passing through mix 
ing device 34. The mixture is discharged into 
a separating vessel 35 where the constituents 
thereof are allowed to settle under the influence 
of gravity into a lighter hydrocarbon fraction 
and a wash water fraction. The Wash water 
fraction from separator 35 is withdrawn through 
line 25 and admixed with the aryl Sulfonic acid 
in line 22 as previously described. 
The hydrocarbon fraction separated in sepa 

rator 35 is removed through line 36 and dis 
charges into line 5 where it mixes with the 
vapors removed from the upper portion of con 
tacting vessel 4; the resultant mixture passes 
into a distillation unit which is indicated by a 
single tower 37 provided with heating coil 38. 
In distillation unit 37 the mixture of hydro 
carbons is separated into an overhead fraction 
comprising substantially pure aromatic hydro 
carbon which is removed through outlet 39 and 
a heavy hydrocarbon fraction comprising prin 
cipally material polymerized in the contacting 
zone f4 and which is removed from unit 3 
through outlet line 40. 

It is desirable to cool the liquid fraction with 
drawn from the contacting Zone 4 to a temper 
ature within the range of 85 to 100 F. and sub 
sequently separate the material cooled to this 
temperature by settling under the influence of 
gravity to obtain a hydrocarbon phase and an 
aryl sulfonic acid phase. It will be understood 
that the liquid material withdrawn from the 
contacting zone 4 may be cooled to a temper 
ature substantially below 85 F. if desired in 
order to obtain phase separation, but for eco 
nomic reasons, such as the availability of cooling 
water at approximately atmospheric temperature, 
it is preferred to cool this material to approxi 
mately atmospheric temperatures in order to ob 
tain phase separation. 
The amount of liquid employed to contact the 

vapors in the contacting Zone 4 may be varied 
over a considerable range and Satisfactory re 
sults obtained. When the feed stock comprises 
approximately 3% olefin and 97% aromatic hy 
drocarbons, good results may be obtained by em 
ploying 1.5 pounds of concentrated sulfuric acid 
in admixture with 12 pounds of aryl sulfonic 
acid per barrel of vaporized feed stock passed 
into the contacting Zone. Thus, a major portion 
of the treating mixture is aryl sulfonic acid while 
a minor portion of the mixture is concentrated 
sulfuric acid having a strength in the range 
given. The sulfuric acid employed may conven 
iently have a concentration within the range of 
90 to 100% and under most commercial condi 
tions a 96% concentration of sulfuric acid will 
be desirable. When treating a feed stock Con 
taminated with no more than 3% olefins, the 
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4 
aryl sulfonic acid fraction withdrawn from sep 
arator 2 may be divided into a major portion 
including approximately 90% which is returned 
to the contacting zone 4 and a minor portion 
comprising approximately 10% which is washed 
with water in order to remove the sludge there 
from. ' 
A number of aromatic materials may be em 

ployed as the feed stock in the present inven 
tion. As specific examples, may be mentioned 
fractions comprising a major portion of toluene. 
Similarly, the feed stock comprising a major por 
tion of aromatic material may comprise a major 
portion of p-xylene, o-xylene or m-xylene or mix 
tures thereof. If desired, the hydrocarbon feed 
stock may comprise toluene in admixture with any 
or all of the isomeric xylenes. The arylsulfonic 
acid produced in the contacting Zone 4 is de 
termined by the composition of the feed stock; 
if the feed stock comprises a major portion of 
toluene, the fraction withdrawn from contact 
ing zone 4 will comprise principally toluene sul 
fonic acid in admixture with polymerized hydro 
carbons; similarly, if other aromatic materials 
are fed to the contacting Zone the Sulfuric acid 
will react with these materials to produce the 
corresponding aryl sulfonic acid which is with 
drawn in admixture with polymerized hydro 
carbons from the contacting Zone f4 through line 
8. 
It will be understood that the contacting vessel 

4 must be operated at a suitable temperature 
and pressure to maintain at least the aromatic 
portion of the feed stock in a vaporous state to 
allow it to pass upwardly through the tower and 
be withdrawn through outlet line 5. Accord 
ingly, the temperature and pressure conditions 
within vessel 4 are adjusted to secure this re 
Sult. It will be found convenient to operate ves 
sel 4 at approximately atmospheric pressure; 
at such a pressure, if the feed stock comprises a 
major portion of toluene it may be conveniently 
maintained at a temperature within the range of 
230 to 300 F., while if the feed stock comprises 
a major portion of xylene it may conveniently 
be maintained at a temperature within the range 
of 285°F. to 355°F. 
While I have disclosed a preferred method for 

Operating the present invention and given specific 
Operating conditions, it will be understood that 
these are given only by way of example and not 
by way of limitation and that various changes 
will be obvious to a worker skilled in the art with 
out the exercise of invention. 

Having fully described and illustrated the prac 
tice of the present invention, what I desire to 
claim and secure by Letters Patent is: 

1. A process for treating a predominantly aro 
matic hydrocarbon feed stock contaminated 
with a minor portion of hydrocarbons comprising 
not Substantially more than 3% of olefins in 
cluding the steps of vaporizing said feed stock 
at a temperature substantially above atmos 
pheric, contacting the vaporized feed stock with 
a mixture comprising aryl Sulfonic acid and Con 
centrated sulfuric acid in a contacting Zone, said 
mixture comprising a major portion of aryl Sul 
fonic acid and a minor portion of Sulfuric acid 
having a strength in the range between 90% 
and 100% H2SO4 separately removing a vapor 
phase and a liquid phase from the contacting 
zone, cooling said liquid phase to a temperature 
no greater than approximately atmospheric to 
separate it into a hydrocarbon liquid phase and 



5 
an aryl sulfonic acid liquid phase and separating 
Said liquid phases under the influence of gravity. 

2. A process in accordance with claim 1 in 
which said feed stock comprises a major portion 
of toluene. 

3. A process in accordance with claim 1 in 
which said feed stock comprises a major por 
tion of xylene. 

4. A process for treating a predominantly 
aromatic hydrocarbon feed stock contaminated 
with a minor portion of hydrocarbons compris 
ing not substantially more than 3% of olefins, 
including the steps of vaporizing said feed stock 
at a temperature substantially above atmos 
pheric, passing the vaporized feed stock into a 
contacting zone and there intimately contacting 
it with a mixture of concentrated Sulfuric acid 
and aryl sulfonic acid, said mixture comprising 
a major portion of aryl sulfonic acid and a minor 
portion of sulfuric acid having a strength in the 
range between 90% and 100% H2SO4 separately 
removing a vapor phase and a liquid phase from 
said contacting zone, cooling said liquid phase to 
a temperature no greater than atmospheric to 
separate it into a hydrocarbon phase and an aryl 
sulfonic acid phase, separating the hydrocarbon 
phase from the aryl sulfonic acid phase under the 
influence of gravity and employing at least a 
portion of the separated aryl sulfonic acid phase 
as the aryl sulfonic acid in the contacting Zone. 

5. A process in accordance with claim 4 in 
which the aromatic hydrocarbon is toluene and 
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from said contacting zone, removing a liquid frac 
tion.from said contacting Zone, cooling said liquid 
fraction to a temperature within the range of 
approximately 85 to 100 F. and subsequently 
subjecting it to gravity separation to separate it 
into a hydrocarbon phase and an aryl Sulfonic 
acid phase, separately removing said phases, 
dividing the aryl sulfonic acid fraction into a 
major portion and a minor portion, mixing the 

0. major portion with concentrated Sulfuric acid 
and employing the resulting mixture as contact 
ing liquid in the contacting zone, mixing the 
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in which the aryl sulfonic acid is toluene sulfonic 
acid. 

6. A process in accordance with claim 4 in 
which the aromatic hydrocarbon is xylene and 
in which the aryl sulfonic acid is xylene sulfonic 
acid. 

7. A process for treating a predominantly aro 
matic hydrocarbon feed stock contaminated with 
not substantially more than 3% of other hydro 
carbons comprising olefins, including the steps of 
vaporizing said feed stock, passing the vaporized 
feed stock into a contacting zone and there inti 
mately contacting it with contacting liquid com 
prising a major portion of arylsulfonic acid and a 
minor portion of concentrated sulfuric acid hav 
ing a concentration within the range of 90% to 
100% H2SO4, removing a vaporous fraction com 
prising substantially pure aromatic hydrocarbon 
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minor portion of aryl sulfonic acid with Water 
and Subsequently Separating the resulting mix 
ture under the influence of gravity into a water 
inSoluble fraction and an aqueous aryl sulfonic 
acid fraction, returning the aqueous aryl sulfonic 
acid fraction to the contacting zone, mixing the 
resultant hydrocarbon phase with the vaporous 
fraction withdrawn from the contacting Zone and 
fractionally distilling the resulting mixture to 
recover a Substantially pure aromatic fraction. 

8. A process in accordance with claim 7 in 
which the aromatic hydrocarbon is toluene and 
the aryl sulfonic acid is toluene sulfonic acid. 

9. A process in accordance with claim 7 in 
which the aromatic hydrocarbon is xylene and 
in which the aryl sulfonic acid is xylene sulfonic 
acid. 

ROBERT M. LOVE. 
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