
[err]    [err]    1 432690                                     3 At the
head of the column 31 is a pipe  heat exchanger and from [err] to  [err] (
48 for conveying the overhead product  by cooling with water. (non-aromatic
hydrocarbons and water) to a heat exchanger 49 where the overhead
EXAMPLE 2. 5 product is condensed. The condensed pro-    The process was
carried out in a plant 70 duct is separated in a separator 50. Part of  as
shown in Figure 1 of the drawings, with the non-aromatic hydrocarbon phase
is dis- the extractive distillation carried out at a charged through a pipe
37 and another part temperature in the range from 50 to [err] is recycled
to the top of the column 31  There was used an artificial feed constituted
10 through a pipe 36. All of the aqueous phase  by:
75 is recycled through a pipe 35 to the top of the column 31.
.   benzene                  70% byweight The following Examples illustrate
the  toluene                 20%  , present invention.            .
xylene                  5%  "  " EXAMPLE 1                  non-aromatic
hydrocarbons  5%  "   " The process of this example was carried    For the
first column there were used the out in a plant as shown in Figure 1. There
same amounts as in the preceding example, was used an artificial feed
constituted by:   except that the solvent mixture contained 20
4% water.                              85 benzene    95% by weight
From the top of the second column there ' n-heptane   5%  "  "
was obtained 0.699 kg/h of benzene,0.199 kg/h of toluene and 0.045 kg/h of
xylene, To the column 2 having 45 plates with a  together with 0.200 kg/h
of water; 0.100 25 single bubble cap of the stage type was  kg of. water
were refluxed and 0.100 kg 90 fed:-                                   were
subjected to heat exchange with the on the 20th  plate from  the bottom  1
solvent from the column bottom in order kg/h (kilogram per hour) of feed;
and  to produce a stripping stream, thereby 



on the 40th plate from the bottom N- lowering the solvent mixture
temperature to 30 formyl morpholine as organic solvent with  [err]; the
solvent mixture. was fed to 95 6% water, at a flow rate of 2.50 kg/h; the
near the top of the first column. temperature of the solvent mixture was
maintained equal to that of the feed plate    WHAT WE CLAIM IS: - [err] in
order to avoid an internal reflux. .   1. A process for recovering at least
one 35   The distillate in pipe 3 was constituted  aromatic hydrocarbon
from a feed mixture 100 by n-heptane with 2% of benzene and about of at
least one aromatic hydrocarbon and 10% of water: to the 45th plate of
column  at least one non-aromatic hydrocarbon, in 2 were refluxed 0.050
kg/h of hydrocarbon  which the total concentration of the aroma- in pipe 7
and all the 0.010 kg/h of water  tic hydrocarbons(s) is at least 80%  by 40
obtained in the distillate.             weight. which process comprises the
follow- 105 In the distillate the organic solvent was  ing steps: - not
analytically detectable; the temperature  . (a) subjecting the feed mixture
to extrac- at the bottom of the column 2 was [err]  tive distillation in a
first zone at a tem- As bottom product, there was obtained a  perature in
the range from  50 to 2000C 45 mixture of solvent mixture and benzene  in
the presence of a solvent mixture of water 110 which was fed to the 20th
plate from the  and an organic solvent, in order to separate, bottom of the
second column 11 having 30  as overhead products, non-aromatic hydro-
plates with a single bubble cap of the stage  carbon(s) and water and, as
bottom pro- type; from  the top of column 11 were  ducts, the purified
aromatic hydrocarbon(s) 50 obtained 0.949 kg/h of benzene and 0.1 kg  and a
mixture of the organic solvent and 115 of water; the latter was completely
refluxed. water; The bottom temperature of column 11 was   (b) rectifying
in a second zone the bottom [err].
products from step (a), in order to separate, Benzene obtained in this way
contained  as second  overhead  products, aromatic 55 less than 200 ppm of
n-heptane and the  hydrocarbon(s) and water and, as a bottom 120 solvent
content was below the analytically  product, the said solvent mixture;
detectable value.                        (c) recycling to the first zone
the solvent Because of the high temperature difference  mixture of step
(b); and between the two column bottoms it was   (d) condensing and
separating the over- 60 convenient to exchange heat between the  head
products of step (a), and recycling all 125 feed for the second column and
the bottom  or substantially all of the separated water product of the
second column, reducing in  and a portion of the separated non-aromatic
this way the heat consumption in the second  hydrocarbon(s) to the first
zone at one or column. The lean solvent mixture in pipe  more points above
the points at which 



65 19 was cooled from [err] to [err] in the  feed mixture and the solvent
mixture are 130    1,432 690 At the head of the column 31 is a pipe  heat
exchanger and from [err] to [err] for conveying the overhead product  by
cooling with water. (non-aromatic hydrocarbons  and water) to a  heat
exchanger 49 where the overehead   49 where the, overhead  EXAMPLE 2 5
product is condensed. The condensed pro-    The process was carried out in
a plant  70 duct is separated in a separator 50. Part of  as shown in
Figure 1 of the drawings with the non-aromatic hydrocarbon phase is dis-
the extractive distillation carried out at a charged through a pipe 37 and
another part temperature in the range from   [err] is recycled to the top
of the column 31  There was used an artificial feed constituted 10 through
a pipe 36. All of the aqueous.phase  by:                                75
is recycled through a pipe  35 to the top of the column 31.
benzene.                70% by weight The following  Examples illustrate
the  toluene                20%  . present invention.
xylene                    5% "   " EXAMPLE 1                  non-aromatic
hydrocarbons .5% The process of this example was carried    For the first
column there were used the out in a plant as shown in Figure 1. There  same
amounts as in the preceding example. was used an artificial feed
constituted by:   except that the solvent mixture contained 20
4% water.                              85 benzene    95% by weight   From
the top of the second column there n-heptane   5% ,,               was
obtained  0.699 kg/h of benzene, 0.199 kg/h of toluene and 0.045 kg/h of
xylene To the column 2 having  45 plates with a  together with 0.200 kg/h
of water; 0.100 25 single bubble cap of the stage type was  kg of water
were refluxed and 0.100 kg 90 fed:-                                    were
subjected to heat exchange with the on the 20th plate from the bottom  1
solvent from, the column bottom in order kg/h (kilogram per hour) of Feed;
and    to  produce a   stripping stream, thereby on the 40th plate from the
bottom N- lowering the solvent mixture temperature to 30 formyl morpholine
as organic solvent with  [err]; the solvent mixture  was fed to 95 6%
water, at a flow rate of 2.50 kg/h; the  near -the top of the first column.
temperature of the solvent mixture was 



- maintained equal to that of the feed plate       WHAT WE CLAIM   IS:-
[err] in order to avoid an internal reflux.    1. A process for recovering
at least one 35   The distillate in pipe 3 was constituted  aromatic
hydrocarbon from a feed mixture 100 by n-heptane with 2% of benzene and
about of at least one aromatic hydrocarbon and 10% of water: to the 45th
plate of column  at least one non-aromatic hydrocarbon, in 2 were refluxed
0.050 kg/h of hydrocarbon  which the total concentration of the aroma- in
pipe 7 and all the 0.010 kg/h of water  tic hydrocarbons(s) is at least 80%
by 40 obtained in the distillate.             weight. which process
comprises the follow- 105 In the distillate the organic solvent was  ing
steps:- not analytically detectable; the temperature   (a) subjecting the
feed mixture to extrac- at the bottom of the column 2 was [err]  tive
distillation in a first zone at a tem- As bottom product, there was
obtained a  perature in the range from  50 to [err] 45 mixture of solvent
mixture and benzene  in the presence of a solvent mixture of water 110
which was fed to the 20th plate from the  and an organic solvent, in order
to separate, bottom of the second column 11 having 30  as overhead
products, non-aromatic hydro- plates with a single bubble cap of the stage
carbon(s) and water and, as bottom pro- type; from  the top of column 11
were  ducts, the purified aromatic hydrocarbon(s) 50 obtained 0.949 kg/h of
benzene and 0.1 kg  and a mixture of the organic solvent and 115 of water;
the latter was completely refluxed. water; The bottom temperature of column
11 was   (b) rectifying in a second zone the bottom 1450C
products from step (a), in order to separate, Benzene obtained in this way
contained  as second  overhead  products, aromatic 55 less than 200 ppm of
n-heptane and the  hydrocarbon(s) and water and, as a bottom 120 solvent
content was below the analytically product, the said solvent mixture;
detectable value.                         (c) recycling to the first zone
the solvent Because of the high temperature difference mixture of step (b);
and between the two column bottoms it was   (d) condensing and separating
the over- 60 convenient to exchange heat between the  head products of step
(a), and recycling all 125 feed for the second column and the bottom  or
substantially all of the separated water product of the second column.
reducing in  and a portion of the separated non-aromatic this way the heat
consumption in the second  hydrocarbon(s) to the first zone at one or
column. The lean solvent mixture in pipe  more points above the points at
which 65 19 was cooled from [err] to [err] in the  feed mixture and the
solvent mixture are 130    



4                                      1 432 690
4 fed to the first zone.  0.5 to 25%  by weight
3 2. A  process according to  claim  1,     7. A process according to
claim, 1. sub. wherein the second overhead products of stantially  as
hereinbefore described with step (b) are condensed and separated, and
reference to Figure 1 of the accompanying a portion of the thus separated
water is  drawings. recycled to the second zone at a point above    8. A
process according to claim 1 sub- 35 that at which the bottoms product from
stantially as hereinbefore described with step (a) is fed to the second
zone, and  reference to Figure 2 of the accompanying another portion of the
thus separated water  drawings. 10 is vaporized and then recycled to the
second    9. A process according to claim 1 sub- zone at a point below that
at which the  stantially as described in either of the fore- 40 bottoms
product from step (a) is fed to the  going. Examples. second zone.
10. An aromatic hydrocarbon whenever 3. A  process according  to  claim  2,
recovered by a process according to any 15 wherein the water is vaporized
by heat taken  preceding claim. from the solvent mixture being recycled to
the extractive distillation.                    HASELTINE LAKE & CO 4. A
process according to any preceding claim, wherein the organic solvent is
selec-     Chartered Patent Agents, 20 ted from  morpholine and the
aldehydic, ketonic and alkyl derivatives of morpholine.    2   Southampton
Buildings, 5. A  process  according  to  claim  4,             Chancery
Lane, wherein the organic solvent is selected from        London WC2A 1AT.
N-formyl morpholine, 2-formyl mopholine.                    and 25 3-formyl
morpholine and morpholine ace-             Temple Gate House, tone.
Temple ..Gate, 6. A process according to any preceding             Bristol
BS1 6PT. claim, wherein the  concentration of water           9  Park
Square, in the solvent mixture is in the range from           Leeds  LS1
2LH. Printed for Her Majesty's Stationery Office by The Tweeddale Press
Ltd. Berwick-upon-Tweed, 1976. Published at the Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


