
Process for the manufacture and separation of dinitrile  compounds The
present invention relates to a process for the  5 manufacture and separation
of dinitrile compounds. 10 It relates  manufacture  a medium  unsaturated
Dinitrile  important  numerous more particularly to a process for the  and
separation of dinitrile compounds from originating from the  mononitriles.
hydrocyanation of compounds, such as adiponitrile, are  chemical
intermediates in the manufacture of compounds. Adiponitrile is in particular
a 15 chemical intermediate in the synthesis of various monomers used in
polyamides. the manufacture of polymers, such as Furthermore, the process
for the synthesis of dinitrile  20 compounds used industrially consists in
carrying out a two-stage hydrocyanation of diolefins, for example of
butadiene. In a first stage, the synthesis makes it possible to  25 produce
unsaturated mononitriles. The latter are used as starting material in a
second stage in order to be  converted to dinitriles by reaction with a
molecule of  



hydrogen cyanide. Generally, these two stages are  carried out successively
with movement of the various 30 streams, such as, for example, the stream of
the  catalytic system, between these stages. However, they  can be carried
out separately and independently. The reaction medium resulting from the
second stage  35 comprises the dinitriles formed, the unconverted
mononitriles and the catalytic system, as well as  various by-products. The
processes comprise stages for the treatment of this - 2  reaction medium in
order, on the one hand, to separate  the catalytic system and, on the other
hand, to  separate the dinitriles from the mononitriles, which  will
advantageously be recycled. 5 The separation of the catalytic system is
generally  obtained by separation by settling and/or by  liquid/liquid
extraction with an extraction solvent,  such as hydrocarbons. 10 The organic
phase comprising the mononitriles and  dinitriles is treated in a
distillation stage in order  to separate the mononitriles from the
dinitriles, on  the one hand, and the heavy products, on the other 15 hand.
This distillation stage comprises, in current  processes, two distillation
columns; in a first column,  the products with a lower boiling point than
that of  the dinitriles, such as the mononitriles, are separated  and
recovered at the column top; the heavy fraction 20 comprising the dinitriles
is fed to a second  distillation column, making it possible to distil the
dinitriles, which are recovered at the column top. There are several
disadvantages to this process,  



25 including that of maintaining the dinitrile compounds at a high
temperature for a relatively long period of  time. Maintaining the dinitrile
compounds at a high  30 temperature promotes the formation of by-products
originating from the decomposition of the dinitriles.  Thus, in the case of
adiponitrile, one by-product,  iminocyanocyclopentane (ICCP), is formed in
particular.  This by-product is very difficult to separate from 35
adiponitrile. In addition, in processes for the  conversion of adiponitrile
to other compounds, such as,  for example, to hexamethylenediamine, the
by-products  can be converted to other compounds which are difficult  to
separate. Thus, during the hydrogenation of - 3  adiponitrile to
hexamethylenediamine, the ICCP is  converted to
aminomethylenecyclopentaneamine (AMCPA).  These impurities cannot be
accepted in processes for  the manufacture of polymers, such as polyamide,
in 5 particular when the latter are used for the manufacture  of textile
yarns. One of the aims of the present invention is to overcome  these
disadvantages by providing a novel process for 10 the preparation and
separation of dinitrile compounds  which makes it possible, in particular,
to limit and  minimize the formation of by-products during the  recovery and
extraction of the dinitrile compounds  formed. 15 A subject-matter of the
present invention is a process  for the manufacture and separation of
dinitriles from a  medium originating from the hydrocyanation of
unsaturated mononitriles, characterized in that it  20 consists in 



- feeding the medium comprising the dinitriles to a  distillation column at
the level of a theoretical  plate of the column - recovering, at the column
top, the compounds with  25 a lower boiling point than that of the
dinitriles  - recovering the intermediate fraction comprising the dinitriles
from a theoretical plate situated 30 part of the column with respect to the
feeding the medium comprising the - recovering the products with a higher
boiling  point than that of the dinitriles at the column  bottom. in a lower
plate for  dinitriles 35 According to one characteristic of the invention,
the  column bottom temperature is less than 200C,  preferably between 140C
and 190C. Such a column  bottom temperature makes it possible to limit the
formation of by-products, in particular by thermal - 4  decomposition of the
dinitriles. The term "column  bottom temperature" is understood to mean the
temperature of the liquid phase in the boiler of the  column and the wall
temperature of the said boiler. 5 Advantageously, the intermediate fraction
comprising  the dinitriles is recovered without reflux or with a  reflux.
The reflux ratio can represent from 1 to 6% by  weight of the fraction
recovered. The reflux can be 10 introduced into the column at the same level
as the  withdrawal of the said fraction or at a different  level. 



According to another characteristic of the invention,  15 the dinitrile
compounds produced by the process of the invention are compounds of
following general formula  (I) : NC-R-CN (I) 20 in which the R radical
represents a saturated  hydrocarbonaceous radical comprising from 2 to 10
carbon atoms. The preferred dinitrile compounds of the invention are  25
chosen from the group consisting of adiponitrile,  methylglutaronitrile and
ethylsuccinonitrile. The distillation is carried out under an appropriate
pressure according to the nature of the dinitrile 30 compounds to be
separated, preferably at a pressure of  between 1 kPa and 5 kPa. The
distillation of the invention can be carried out in  any suitable device,
such as a plate column, a packed 35 column or a partition column. The number
of theoretical  plates of the column is determined according to the  nature
of the compounds to be treated. Generally,  columns exhibiting a number of
theoretical plates of  between 6 and 20 are suitable for the invention. - 5
The intermediate fraction comprising the dinitrile  compounds is withdrawn
from the distillation column  advantageously in the liquid state or in the
vapour  state. The fraction collected at the column top 5 comprises, in the
case of a hydrocyanation process, the  unsaturated mononitriles present in
the medium. The process of the invention makes it possible to  recover
dinitriles comprising a very low amount of by 10 products originating from
the thermal decomposition of  the dinitrile compounds. The dinitriles thus
recovered  can be subjected to a separation, for example by  



distillation, to recover, on the one hand,  adiponitrile, and, on the other
hand, the other 15 dinitriles formed, such as methylglutaronitrile or
ethylsuccinonitrile. Furthermore, the process of the invention makes it
possible to obtain dinitrile compounds comprising a 20 very low
concentration of impurities while using a  single distillation column, that
is to say with reduced  capital and operating costs in comparison with
current  plants comprising two columns arranged in series. 25 Other
advantages and details of the invention will  become more clearly apparent
in the light of the  description of an implementational example of the
process of the invention, given solely by way of  illustration and made with
reference to the appended  30 figures, in which: Figure 1 represents a block
diagram of a plant for  the separation of dinitriles of the prior art,
Figure 2 represents a block diagram of an  embodiment of a plant for the
separation of 35 dinitriles in accordance with the invention. COMPARATIVE
EXAMPLE 1: With reference to Figure 1, a mixture resulting from a - 6
process for the manufacture of adiponitrile by  hydrocyanation of
pentenenitriles in the presence of a  catalytic system comprising an
organometallic complex  of nickel and of tritolyl phosphite and of a Lewis
acid 5 (ZnCl2) is fed at 1 to a first distillation column 2  comprising a
packing and exhibiting a number of  theoretical plates of 6. The column
bottom temperature  is 161C and the operating pressure is 2 kPa. 10 A top
fraction 5 is withdrawn with a reflux 4. The  withdrawn fraction 5 comprises
the products exhibiting  



a boiling point below that of adiponitrile or more  generally below those of
the dinitriles present in the  medium. As is indicated in Table I below,
this top 15 fraction is composed mainly of pentenenitriles which  have not
been converted to dinitriles. The liquid present at the column bottom
circulates in a  loop 7 comprising a boiler. A tail fraction 6 is 20
withdrawn at the bottom of column 2 or from this  circulation. This fraction
6 is fed to a second distillation column  8. In the example illustrated, the
column 8 is similar 25 to the column 2. The column bottom temperature is
164C  and the pressure is 2 kPa. Fraction 6 is fed at the level of an
intermediate plate  of the column 8. The dinitriles, including 30
adiponitrile, are recovered in the form of a top  fraction 9, with a reflux
10. The compounds with a higher boiling point than that of  adiponitrile and
of the dinitriles present are 35 recovered in the form of a tail fraction
11. As in the  column 2, the liquid present in the column bottom is
circulated 12 with the presence of a boiler in the  circulation loop. The
compositions of the various fractions are shown in  Table I below. The
residence time of the mixture and in particular of  5 the adiponitrile and
the dinitriles is the sum of the  residence times in the columns 2 and 8.
The ICCP concentration in the top fraction 9 of the  second column 8 is
0.08% by weight. 10 Table I MixtureFractionFractionFractionFraction 156911 



Pentenenitril19.697.60.160.170 es (% by weight)
Dinitriles802.499.3499.8290.99 by weight) Heavy0.400.50.019.01 compounds by
weight) Total stream10.20.80.760.04 (kmol/h) The term "heavy compounds"
denotes the compounds with a  15 higher boiling point than that of
adiponitrile EXAMPLE 2 With reference to Figure 2, a mixture corresponding
to  20 that of Example 1 is fed at 13 to an intermediate plate of a packed
distillation column 14. This column  exhibits 6 theoretical plates and
operates under a  pressure of 2 kPa with a column bottom temperature of
164C. 25 The compounds with a lower boiling point than those of  the
dinitriles present, more particularly than that of - 8  adiponitrile, are
recovered in the form of a top  fraction 15 with a reflux 16. The
composition of this  top fraction 15 is shown in Table II below and
comprises in particular the unconverted  5 pentenenitriles. The compounds
with a higher boiling point than those of  the dinitriles present, more
particularly than that of  adiponitrile, are recovered at the bottom of
column 14  in the form of a fraction 17 with circulation of the 10 liquid at
the column bottom through a loop 18  comprising a boiler. The fraction 17
can advantageously  



be concentrated before being recycled in the loop 18. The dinitriles,
including adiponitrile, are recovered  15 in a fraction 19 by withdrawing
from an intermediate plate situated at a lower position with respect to that
at which the mixture to be treated is fed 13. The compositions of the
various fractions are shown in  20 Table II below. The residence time of the
mixture and in particular of  the dinitriles, including adiponitrile, is of
the same  order of magnitude as that observed in the column 8 of 25 Example
1. Thus, the process of the invention makes it  possible to separate and
recover the dinitriles,  including adiponitrile, with a residence time of
this  compound in the distillation column which is lower than  that observed
in Example 1. This is because the 30 residence time in the column 2 is
eliminated with the  process of the invention. The process of the invention
makes it possible to  recover dinitriles comprising 0.04% by weight of ICCP.
35 - 9  Table II Mixture 1FractionFraction 19Fraction 17 15
Pentenenit-19.697.60.170 riles (% by weight) Adiponitrile802.499.8290.99 (%
by weight) Heavy0.400.019.01 compounds (% by weight) Total
stream10.20.760.04 (kmol/h) 



- 10  Claims 1. 5 10 15 20 2. 253. 4. 30 5. 35 Process for the manufacture
and separation of  dinitriles from a medium originating from the
hydrocyanation of unsaturated mononitriles,  characterized in that it
consists in - feeding the medium comprising the dinitriles to  a
distillation column - recovering, at the column top, the compounds  with a
lower boiling point than that of the  dinitriles - recovering the
intermediate fraction comprising  the dinitriles from a theoretical plate
situated in a lower part of the column with  respect to the feed point of
the mefium  comprising the dinitriles, and - recovering, at the column
bottom, the products  with a higher boiling point than that of the
dinitriles. Process according to claim 1, characterized in  that the column
bottom temperature is less than  200C, preferably between 140C and 190C.
Process according to claim 1 or 2, characterized  



in that the recovery of the intermediate fraction  is carried out without
reflux. Process according to claim 1 or 2, characterized  in that the
recovery of the intermediate fraction  is carried out with a reflux ratio of
between 1  and 6% by weight of the intermediate fraction. Process according
to one of the preceding claims,  characterized in that the dinitrile
compounds are  compounds of following general formula (I): NC-R-CN (I) - 11
in which the R radical represents a saturated  hydrocarbonaceous radical
comprising from 2 to 10  carbon atoms. 5 6. Process according to claim 5,
characterized in  that the dinitriles are chosen from the group  consisting
of adiponitrile, methylglutaronitrile  and ethylsuccinonitrile. 10 7.
Process according to one of the preceding claims,  characterized in that it
is carried out under a  pressure of between 1 kPa and 5 kPa. 8. Process
according to one of the preceding claims,  15 characterized in that the
distillation column is a plate column, a packed column or a partition
column. 


