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AROMATICS EXTRACTION PROCESS 

THE PRESENT lNVENTlON relates to the treat 
ment of a hydrocarbon feedstock for an aromatics ex 
traction process, and in particular, to the treatment of 
an aromatics-containing cracked gasoline to enhance 
its suitability for use in such a process. 
Aromatic hydrocarbons such as benzene. toluene 

and the three isomeric xylenes are important chemicals 
which are largely petrochemical in orgin. They are usu 
ally produced by known reforming processes from the 
naphtha fraction (boiling range 32° to 205°C) obtained 
in the distillation of crude petroleum and may be recov 
ered from the reformed fraction by a variety of extrac 
tive techniques usually after sulphur and nitrogen com 
pounds present have been hydrogenated. Alternatively 
the naphtha may ?rst be subjected to a thermal or 
steam cracking operation to produce ethylene and 
propylene together with a number of higher ole?nically 
unsaturated hydrocarbons such as butadiene and iso 
prene. The cracking process is followed by a series of 
distillations to separate the cracked product into a 
number of fractions comprising hydrocarbons of simi 
lar boiling points and the C6 to C9 aromatic hydrocar 
bons are generally contained in a fraction, commonly 
referred to as a “cracked gasoline”, together with C5 
and higher alkanes, alkenes, cycloalkanes and cycloal 
kenes. ' 

The cracked gasoline may also be subjected to an ar 
omatics extraction process after the lower boiling C5 
hydrocarbons have been removed usually by distilla 
tion. a process often referred to as “depentanization.” 
Again it is necessary to hydrogenate sulphur and nitro 
gen compounds present in the depentanized cracked 
gasoline prior to the extraction process and this is usu 
ally accomplished at an elevated temperature using 
molecular hydrogen and a catalyst such as cobalt and 
molybdenum supported on alumina. We have found, 
however, that other components in the depentanized 
cracked gasoline have an adverse effect on the catalyst 
activity and life and an objective of the present inven 
tion is to so treat the depentanized cracked gasoline 
that the catalyst activity and life are improved. 
According to the invention a process for the treat 

ment of a cracked gasoline prior to the recovery of aro 
matic hydrocarbons therefrom includes the steps: 

a. distilling the cracked gasoline to recover a first dis 
tillate fraction boiling up to 90°C, suitably up to 
80°C at atmospheric pressure, 

b. heating the residue from this distillation in the liq 
uid phase at a temperature in the range 200° to 
350°C. 

c. distilling the heated product to separate a second 
distillate fraction boiling up to 250°C at atmo 
spheric pressure, and 

d. hydrogenating said second distillate fraction. 
The second distillate fraction from step (d) is suitable 

for the extraction of aromatic hydrocarbons therefrom. 
The cracked gasoline is derived from a thermally or 

steam cracked petroleum fractions which may be naph 
tha (boiling range 32°to 205°C) or gas oil (boiling 
range 205° to 430°C). The gasoline is separated from 
the cracked product by distillation and typically boils 
in the range 0° to 250°C at atmospheric pressure and 
may contain the following hyrocarbons - isoprene, cis 
and trans-piperylene, n-pentane, isopentane, pentene 
l, cyclopentadiene, dicyclopentadiene, trans-pentene 
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2 
2, Z-methylbutene-Z, cyclopentcne, cyclopentane, ben 
zene, toluene, ethylbenzene, o-m- and p-xylene, n 
propylbenzene. 2-, 3- and 4-ethyl-toluene, mesitylene, 
pseudocumene and styrene. 
The cracked gasoline is distilled usually at atmo 

spheric pressure so as to produce a distillate boiling up 
to 90°C, suitably up to 80°C containing the hydrocar 
bons listed above from isoprene through to cyclopen 
tane together with a little benzene and a residue con 
taining the major part of the benzene together with the 
remaining hydrocarbons listed and boiling, for exam 
ple, in the range 80° or 90° to 250°C. In practice the 
distillation is usually carried out in a continuous man 
ner in a distillation column or columns, the cracked 
gasoline being continuously introduced to the approxi 
mate mid-point of the column and the two fractions 
being continuously removed from the top and bottom 
of the column respectively. The residue from the bot 
tom of the column is known for convenience in this 
speci?cation as “depentanized cracked gasoline.” 
The depentanized cracked gasoline is heated in stage 

(b) to a temperature in the range 200° to 350°C under 
suf?cient pressure to maintain it in the liquid phase. 
This is suitably the autogenous presssure at the temper 
ature of the heating and is usually 300 to 600 p.s.i.g. 
Preferably the temperature is 250° to 300°C and, pref 
erably, the time of heating 1/2 to 4 hours. If desired the 
heating may be carried out batchwise in a stirred pot 
but is preferably carried out continuously, e.g. during 
passage through a tubular reactor. ‘ 

The product from the heating stage is distilled, usu 
ally at atmospheric pressure so as to produce the sec 
ond distillate fraction boiling up to 250°C, preferably 
up to 180°C at l at, and leaving a polymeric high boil 
ing residue. This distillation is also preferably carried 
out continuously in one or more distillation columns, 
e.g. in a ?rst ?ash distillation column followed by a sec 
ond, fractional distillation column. 
The second distillate fraction may be hydrogenated 

in the liquid or vapour phase with molecular hydrogen 
over a suitable catalyst. The catalyst may be one or 
more metals such as iron, cobalt, nickel, tungsten, mo 
lybdenum, platinum or palladium as, e.g. the metal it 
self or its oxide or sulphide supported on an inert sup 
port such as alumina or silica, e.g. cobalt and molybde 
num on alumina, or platinum on alumina. If desired a 
two-stage catalyst may be used, e.g. a ?rst stage in 
which cobalt or nickel plus molybdenum on alumina or 
palladium on alumina is used and a second stage in 
which the catalyst is platinum on alumina or cobalt and 
molybdenum on alumina. The hydrogenation is prefer 
ably carried out at 100°C to 600°C at 300 to 500 p.s.i.g. 
pressure of hydrogen. In a preferred two-stage hydro 
genation the ?rst stage may be liquid phase at 100° to 
300°C, preferably 120° to 250°C and the second stage 
'vapour phase between 300° and 600°C, preferably 350° 
to 550°C. 

The hydrogenated distillate fraction from step (d) is 
a suitable condition for the extraction of its aromatic 
content and any of a number of known aromatics ex 
traction processes may be used. There processes em 
ploy one or more solvents which selectively extract the 
aromatics, notably benzene, toluene and xylenes from 
the distillate fraction. The aromatics are then recov 
ered from the solvent by normal or extractive distilla 
tion. Preferred extractive solvents include diethylene 
glycol and/or dipropylene glycol with a small amount 
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of water, sulpholane, N-methyl-pyrrolidone, dimethyl 
sulphoxide or propylene carbonate while less favoured 
extractive solvents are silver ?uoborate, N 
methylformamide, polyalkylene glycols, morpholine or 
alkyl carbamates. The extraction may take place at 
temperatures in the range ambient to 100°C under at 
mospheric pressure or a positive pressure, e.g. up to 
200 p.s.i.g. 

In a preferred form of the process a cracked gasoline 
boiling range 10° to 220°C at l at. derived from a steam 

I cracked naphtha is distilled in a continuously operated 
distillation column of 10 to 15 theoretical plates, the 
column head temperatue being 65°C and the base tem 
perature 150°C. From this column a distillate is ob 
tained boiling range 10° to 80°C at l at. comprising 
acyclic and cyclic alkanes and alkenes containing 5 or 
6 carbon atoms. The residue from the column boiling 
range 80° to 220°C at 1 at. contains the desired ben 
zene, toluene and xylenes together with other aromatic 
hydrocarbons and styrene. This residue is then fed con 
tinuously through a tubular reactor in which its temper— 
ature is maintained at 270° to 290°C and in which the 
pressure of 400 p.s.i.g. is sufficient to maintain the de 
pentanised cracked gasoline in the liquid phase. The 
residence time in the reactor is one hour. On leaving 
the reactor the heat soaked product is fed directly to a 
?ash vessel and the resulting ?ash distillate to a second, 
continuously operated distillation column with a 2 : 1 
re?ux ratio and column head and base temperatures of ~ 
175° to 185°C and 200° to 210°C respectively. The dis 
tillate from this second column boils at up to 180°C at 
l at. The residue from the ?ash vessel is a polymeric oil 
containing higher aromatic hydrocarbons. 
The distillate from the second, continuously operated 

column is heated to 120°C, mixed with hydrogen in a 
molar ratio of 1 : l and is then passed over a two-stage 
hydrogenation catalyst, firstly in the liquid phase over 
sulphided nickel and molybdenum on alumina at 120° 
to 150°C, and then in a second vapour phase stage over 
platinum on alumina at 480° to 510°C. The pressure in 
the hydrogenation unit is 350 to 400 p.s.i.g. ' 
Following the hydrogenation the hydrocarbon prod 

uct may be condensed and fed to an extraction column 
maintained at 40°C in which it passes countercurrent to 
a stream of sulpholane. The sulpholane extract is sepa 
rated, puri?ed and the aromatic hydrocarbons recov 
ered therefrom by distillation in a vacuum column 
maintained at head and base temperatures of 70° and 
170°C respectively. The aromatic hydrocarbons are 
receovered as the distillate while the sulpholane taken 
from the base of the column is recycled to the extrac 
tion process. 

EXAMPLE 1 

A steam cracked gasoline. boiling range 10° to 220°C 
was distilled in a column of 15 theoretical plates to give 
as residue, a depent-anized cracked gasoline boiling be 
tween 80° and 220°C. 
This depentanized cracked gasoline was passed 

through a thermal treatment unit which consisted of a 
tubular steel reactor divided into separately stirred 
compartments. The flow characteristics of the gasoline 
through the unit were equivalent to approximately 5 
stirred pots in series. The maximum temperature in the 
unit was 275° to 280°C, the pressure 400 p.s.i.g. and the 
mean residence time 2 hrs. 
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4 
The thermally treated gasoline was next fed to a ?ash 

still in which the pressure was let down to 20 p.s.i.g., 
thereby ?ashing off a distillate, boiling range up to 
220°C, and leaving an oily residue (15% by weight of 
the feed)v The ?ash distillate was then distilled in a 
glass lined still at 2 : 1 re?ux ratio to give a distillate of 
?nal boiling point 180°C which was condensed and fed 
to a hydrogenation unit containing a freshly sulphided 
nickel/molybdenum on alumina catalyst. The inlet tem 
perature to the catalyst bed was 200°C. the pressure 
300 p.s.i.g. and the hydrogen to hydrocarbon molar 
ratio 1 : l. . 

A comparative experiment was carried out in which 
the heat treatment stage was omitted and it was found 
that in this case after 5 days continuous running the 
gum content of the hydrocarbon stream leaving the cat 
alyst bed was more than 10 times the amount in the 
stream when the thermal treatment was applied. The 
gum contained in the stream causes rapid loss of activ 
ity in the second stage of the hydrogenation and also 
fouls items of equipment such as heat exchangers. 
We claim: 
1. A process for the treatment of a cracked gasoline 

prior to the recovery of aromatic hydrocarbons there 
from which includes in combination the steps, 

a. distilling the cracked gasoline to recover a first dis 
tillate fraction containing all the components in 
said cracked gasoline boiling up to 80°C at atmo 
spheric pressure and a ?rst residue containing all 
the components which boil above 80°C, 

b. heating said residue which boils above 80°C from 
distillation step (a) in the liquid phase at a temper 
ature in the range 200° to 350°C to form a substan 
tial amount of material boiling above the end point 
of said residue. 

0. distilling the heated residue from step (b) to sepa 
rate a second distillate fraction boiling up to 250°C 
at atmospheric pressure, and a second residue con 
taining said material boiling above the end point of 
the ?rst residue, and 

d. hydrogenating said second distillate fraction. 
2. The process of claim 1 in which the step (b) heat 

ing is carried out in a tubular reactor. 
3. The process of claim 1 in which the step (c) distil 

lation is carried out in a ?ash distillation column fol 
lowed by a fractional distillation column. 

4. The process of claim 1 in which the step (d) hydro 
genation is carried out in the presence of a catalyst 
comprising a metal selected from the group consisting 
of iron, cobalt, nickel, tungsten, molybdenum, plati 
num or palladium. 

5. The process of claim 4 in which the catalyst is the 
metal itself or its oxide or sulphide supported on alu 
mina or silica. 

6. The process of claim 4 in which a two-stage cata 
lyst is used. 0 

7. The process of claim 1 in which the hydrogenation 
is carried out at 100° to 600°C at 300 to 500 p.s.i.g. hy 
drogen pressure. 

8. The process of claim 1 in which the hydrogenated 
step (:1) product is submitted to an aromatic hydrocar 
bon extraction process. 

9. The process of claim 1 in which:- - 
a. the ?rst distillate fraction boils up to 80°C, 
b. the residue in step (b) is heated at a temperature 

in the range 200° to 300°C for V2t0 4 hours, 
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c. the second distillate fraction boils up to 180°C at 
1 atmosphere pressure, and 

d. the second distillate fraction is hydrogenated in 
two stages, the ?rst stage being carried out in the 
liquid phase at 100° to 300°C in the presence of a 
catalyst selected from the group consisting of 
nickel and molybdenum on alumina, cobalt and 
molybendum on alumina and palladium on alu 
mina, and the second stage being carried out in the 
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vapour phase at 300° to 600°C in the presence of 
a catalyst selected from the group consisting of 
platinum on alumina and cobalt and molybdenum 
on alumina. 

10. The process of claim 9 in which the step (b) hy 
drogenation product is treated with a selective solvent 
for the extraction of aromatic hydrocarbons therefrom. 
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