Process for the manufacture of dinitrile conpounds The present invention
relates to a process for the manufacture of dinitrile conpounds by double
hydrocyanation of an olefin. It relates particularly to a process for the
manuf acture of dinitrile conpounds by double hydrocyanation of an olefin
present in a mxture of hydrocarbons, such as a petroleumfraction and
more particul arIPrecess forpghe echamafactireofidivitriledeonipeumbe of C4
fraction. The process of the invention conprises a sequence of stages for
the separation of the various conpounds which nmakes it possible to renove
t he byproducts, such as the products fromthe trinerization of alkynes,
present in the ¢4 fraction and thus to prevent their accumulation in the
hydr ocyanati on reactors. ~ Process for the manufacture of dinitrile
conpounds 5 The present invention relates to a process for the manufacture
of dinitrile conpounds by double hydrocyanation of an olefin. It relates

particul.arly to.a process for the manufacture_.of dinitrile conmpounds by
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but adi ene, the proposal has been
trimerization of alkynes, present in the C4 fraction and thus to prevent their accumulation in the
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hydrocyanation reactors.
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20 made to directly use the C4 fraction and thus a m xture of hydrocarbons
‘conprising diolefins, such as butadiene, alkenes, in particular butenes,
and al kynes: Thus, accordlng to Patent US 6 197 992, the use of such a

m xt ure of hydrocarbons is possible after having converted, in the

m xture, the al kynes and the 1,2-dienes or allenes by a selective 25

hydr ogenati on caProedsoforothe mamnfacten of\dinti¢ pileccompouads t i on,
Patent US 4 434 316 di scloses a process for the hydrocyanation of a m xture
of hydrocarbons conprising diolefins and al kenes. The process makes it
possible to separate and recover the al kenes, which react nore slowly with
hydr ocyani ¢ aci d. However, this docunent does 30 not disclose the process
for the recovery of the products conprising a nitrile functional group.
Finally, nunerous patents disclose various processes for the treatnent and
purification of the C4 fraction in particular selective hydrogenation

rocessges for conve ng th nes_.or,the a nes into al kane
P Rorea b Bher SRt felatbro Saeesn (it AaRbeae o dinitt SuBnd Sy daybte
from a hydhegagaion\drawerifitt . One of the ains of the present invention is to

provi de a process for the manufacture of dinitrile 5 conpounds by double
hydr ocylarrgtatesn paiticelarly xtougeprotedsy dhroter bunsfagiurd oft dlprtelel npmamyndsr bat drhbte,
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of hydrocarbons conprising at |east one diolefin and al kynes, 10
characterized in that it consists: in carrying out a first hydrocyanation
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hydrocyanic acid int presence o0 ata ytic s em’conpri si
in t he)fzzeﬂmlcﬁm dach @i Bbeumdimd, snkavgaang hesdp raiussially gEodever, Mo $epanatieng
t he I| uns rat dnitriles rontthg reaction nediumin order to forma
first gn%t{otne cts and the need to provide numerous separation stages, the 1,3-butadiene
15 used must comprise very little in the way of impurities.
This butadiene is extracted from a petroleum fraction, referred to as C4 fraction, by an extractive

distillation process.

In order to avoid these stages of separation and purification of butadiene, the proposal has been
20  made to directly use the C4 fraction and thus a mixture of hydrocarbons comprising diolefins, such

as butadiene, alkenes, in particular butenes, and alkynes.

Thus, according to Patent US 6 197 992, the use of such a mixture of hydrocarbons is possible after
having converted, in the mixture, the alkynes and the 1,2-dienes or allenes by a selective

25 hydrogenation carried out on the mixture of hydrocarbons.

In addition, Patent US 4 434 316 discloses a process for the hydrocyanation of a mixture of
hydrocarbons comprising diolefins and alkenes. The process makes it possible to separate and
recover the alkenes, which react more slowly with hydrocyanic acid. However, this document does

30  not disclose the process for the recovery of the products comprising a nitrile functional group.

Finally, numerous patents disclose various processes for the treatment and purification of the C4

fraction, in particular selective hydrogenation processes for converting the alkynes or the allenes



in carrying out, on this first stream PNl, a second hydrocyanation in the
'presence of hydrocyanic acid and a catalytic systemconprising a netal in

the zero oxidation state, an .organophosphorus ligand and a Lewis acid, in
at least partially separating, by distillation, the unconverted unsaturated
nitriles in order to 20 forma second stream PN2, in separating the

di ni t i alsaprsumaskeangs wedchr aremot Heullgtoas in hedydtasianajion proagss, dit ll¢agufrdm a
extract| M | vent in order to forma first streamof dinitriles
DN1, i&nh%ﬁlélgﬂrllt%%ﬁfoz@di ng the said streans PN2 and DN1 to a distillation
stage in order to produce a top fraction Fl conprising the said sol vent

and a bottomfraction QL conprising the dinitrile and 25 unsaturated
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in order to renove the 30 products with higher boiling points than that of
the dinitriles (conpounds referred to as "heavy products”) and the
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during oil refining operations. preferred enbodi nent of
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conpri ses

e in separating the linear unsaturated nitriles from the reaction medium in order to form a first

15 stream PNI1,

e in carrying out, on this first stream PN, a second hydrocyanation in the presence of
hydrocyanic acid and a catalytic system comprising a metal in the zero oxidation state, an
organophosphorus ligand and a Lewis acid,

e in at least partially separating, by distillation, the unconverted unsaturated nitriles in order to

20 form a second stream PN2,

e in separating the dinitrile compounds formed from the catalytic system by a liquid/liquid
extraction with a solvent in order to form a first stream of dinitriles DN1,

¢ 1n jointly feeding the said streams PN2 and DNI1 to a distillation stage in order to produce a top
fraction F1 comprising the said solvent and a bottom fraction Q1 comprising the dinitrile and

25 unsaturated nitrile compounds,

e in feeding the bottom fraction Q1 to a second distillation stage in order to separate the
unsaturated nitriles, forming a top fraction F2, from the dinitriles, forming a bottom fraction
Q2,

» in feeding the bottom fraction Q2 to a stage of purification by distillation in order to remove the

30 products with higher boiling points than that of the dinitriles (compounds referred to as “heavy
products”) and the branched dinitriles in order to obtain a fraction comprising the pure linear

dinitrile.



par ti cul ar hydrocarbons conprising 4 carbon atons, including the

"1, 3- but adi ene precursor of the 10.adiponitrile. The process for the double
hydrocyanation of a diolefin consists, i a first stage, in adding a cyano
group to give a mxture of linear or branched unsaturated nononitriles,
such as_pentenenitriles or nethylbutenenltrlles in the case of the
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second rocyanation stage wt diti cyano“group to

unsat uraﬂaltyrmm aifentd)allemnropilterd.| es. These hydr ocyanatl on reactions are
carried out in the presence of honogeneous or heterogeneous 20 catalytic
systens. Generally, the catalytic systenms used are based on netal conpl exes

of ni Clﬁénepilly()fthe‘%@|rﬁ1§91ré£”b%§c‘l}ocﬁﬁ&%n8@m}ﬁi‘m&f WS tHe! BARGSH frdlifols, AR ferred to as

or ganophosphi’t or ganophosphi ni tes, organophosphonites or
organoghtsbhnn&&monQQMQngeﬂmgﬁmngopmaMmpoIydentate 25 Such Ilgands and
catal ytii syst s, ar nuner oys. patents, such

French nRHE SAET foBiteht F By ieRion Bgs B35S 1eatheaesT ot sdipostoe i
593 627%reftrre@Defdibudn Gractfonl X6 112 GractldIe rdIER&ESS a8 ANPTAA Fdhctid a@qg 'cBhl‘ﬁHsésom
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pr esenqartgfular Heydoasagiops icempyising rf chetwor dtbed, mbbMeghthe 1, hbutadicab peasursoopf 86
qrocy nb%u% id, as disclosed in French Patent 1 589 943, for exanple. In

thlg st? &’ thylbutenenitrile is isonerized to give 3-- or

4- pentenenltrile. The second hydrocyanation stage is generally carried out

in the presence of a pronpter, such as a Lewis acid. Zinc chloride is the
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methylbutenenitriles in the case of the hydrocyanation of butadiene.
15
Among pentenenitriles, 3- and 4-pentenenitriles are the compounds which will result in adiponitrile
in a second hydrocyanation stage with addition of a second cyano group to the unsaturation of the
mononitriles.

These hydrocyanation reactions are carried out in the presence of homogeneous or heterogeneous

20  catalytic systems.

Generally, the catalytic systems used are based on metal complexes of nickel or of palladium with
organophosphorus ligands, such as organophosphites, organophosphinites, organophosphonites or

organophosphines, these being mono- or polydentate.

Such ligands and catalytic systems are disclosed in numerous patents, such as, for example, French
Patents 1 544 656, 1 544 658, 1 589 943, 1 590 300, 1 590 300, 1 593 627, 1 599 627 and
2 196 326. The process comprises, in addition to the two hydrocyanation stages, an isomerization
stage carried out in the presence of the catalytic system described above but in the absence of
30  hydrocyanic acid, as disclosed in French Patent 1 589943, for example. In this stage,

methylbutenenitrile is isomerized to give 3- or 4-pentenenitrile.

The second hydrocyanation stage is generally carried out in the presence of a promoter, such as a

Lewis acid. Zinc chloride is the Lewis acid preferably used, in the same way as triphenylborane.



priocess for the manufacture of the dinitrile conpounds by hydrocyanation of
‘a diolefin. Thus, at the outlet of the first reactor, the unreacted

di ol efin and the hydrocarbons are separated by distillation or flashing. 5
The nitrile conmpounds are subsequently separated fromthe catal ytic system
by distillation or flashing, the catalyst being recycled to the reactor.
Advant ayeserory stagpefosrthe separationpandspusifisagepaf tei vnioby peidueis| draempioysfl in e
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niﬁﬁd with the stream DN1 at one of these purification stages, preferably
before the stage of separation of the unsaturated nitrile conpounds and
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inthe liquid/liquid extraction, as indicated below 25 ACcording to one
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it possi 0 separ solve e conpounds, the stream
PN2 of nononitriles being fed in conjunction with the streamDNL to this
sta%e of separation_ of the solvent. The bottomfraction Q conprising the

[

di Pt riAgeraftds saRARIAatBY HNiC) eorpRApEE fde SseRarglsd nirpmdthepcafalytic system in a

liquid/liquid extraction stage with a solvent of cyclohexane type, as disclosed, for example, in
French Patent 2 113 471. The stream comprising the dinitriles, referred to as DN1, is introduced
into various purification stages in order to extract the solvent residues, the unsaturated nitriles and,
finally, the nonlinear dinitriles and various byproducts.

20  The stream of nitriles PN2 1s, according to the invention, mixed with the stream DN1 at one of
these purification stages, preferably before the stage of separation of the unsaturated nitrile
compounds and more preferably still before the column for separation of the solvent used in the

liquid/liquid extraction, as indicated below.

25  According to one characteristic of the invention, the purification of the stream of dinitriles DNT1 is
carried out, in the first place, in a column which makes it possible to separate the solvent from the
nitrile compounds, the stream PN2 of mononitriles being fed in conjunction with the stream DN1
to this stage of separation of the solvent.

The bottom fraction Q1 comprising the dinitrile and unsaturated nitrile compounds is then fed to a

30  second distillation stage in order to separate the dinitriles from the unsaturated mononitriles. The
latter, present in the top fraction F2, are advantageously recycled, after separation of the conjugated

unsaturated mononitriles, to the second hydrocyanation reactor.



30 second distillation stage in order to separate the dinitriles fromthe
‘unsaturated nononitriles. The latter, present in the top fraction F2, are
advant ageously recycl ed, after. separati oh of the conjugated unsaturated
nononitriles, to the second hydrocyanation reactor. 5 In one enbodi nent of
the invention, the separation of the solvent and of the unsaturated
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t hese conpounds, Into the presence of the hydrocyana
catalytnw&@kguawpun&n trimerize. Thus, in the case of a *4 fractron mhrch
conpri ses propyne or butyne, the Iatter, by trinmerization, will produce
trimethyl benzene (TMB) and triethyl benzene (TEB). These conpounds have
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dinitriles. According to the process of the invention, as the nononitril
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in the fraction comprising the dinitriles. This is because, in the column for separation between the

dinitriles and the mononitriles, the trimerization products will be found in the bottom fraction, that

is te say in the fraction comprising the dinitriles. Thus, the unsaturated mononitriles which are
20 recycled to the second hydrocyanation reactor will no longer comprise trimerization products. The

latter will be bled off and separated from the dinitrile compounds in one of the stages for the

purification of the dinitriles.

The process of the invention thus makes it possible to remove the trimerization products while

preventing their accumulation in and recycling to the second hydrocyanation reactor.

The process of the invention thus makes it possible to use, as starting material, a mixture of

hydrocarbons comprising at least one diolefin and other compounds, such as alkynes.

In the case of the manufacture of adiponitrile, an important chemical intermediate in the

manufacture of monomers of polyamides, such as hexamethylenediamine or caprolactam, the
30  process of the invention makes it possible to use unpurified butadiene, in particular comprising

alkynes. This result 1s important from an economic viewpoint as the separation of the alkynes and

of the butadiene requires distillation stages which are difficult and expensive in capital costs.



prieventing their accumulation in and recycling to the second hydrocyanation
‘reactor. 25 The process of the invention thus makes it possible to use, as
starting material, a mxture of hydrocafbons conprising at |east one

di ol efin and ot her compounds, such as al kynes. In the case of the
manuf act ure of adiponitrile, an inportant chemcal internmediate in the
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i npor t aglemeftdmileogdioadstate. Vi ewpoi nt as the separation of the al kynes and
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parti al extuaci the ebktyho pompipwdy &om this fisstinnt necessary to carry out a
pur%iication in order to extract the al kyne conpounds fromthis fraction.
10 her advantages and details of the invention will becone clearly

appar endttef alifitdded ind UetaAR ofetHOdlaRRL Wil bABRMR eRESP apbarthCinl MECREHtUT an
produced with reference to the single appended figure 1in which a block
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acid. The reactor is a conventional reactor for carrying out a reaction
under pressure at hh%@ tenperature. The catalytic systemused is,

15 " According to one embodiment of the invention, a mixture of hydrocarbons forming a C4 petroleum
fraction is fed to a hydrocyanation reactor 1 with hydrocyanic acid. The reactor is a conventional
reactor for carrying out a reaction under pressure at high temperature. The catalytic system used is,
in the example of the invention, a complex of nickel in the zero oxidation state with triphenyl
phosphite.

20

The conditions of this reaction are disclosed in the literature, for example in the abovementioned

patents and Patents EP 1 344 770 and US 5 981 772.

The reaction medium is withdrawn from the reactor 1 and the unconverted hydrocarbons are

25  separated in a column 2.

The stream comprising the unsaturated nitrile compounds is fed to a flashing column 4 which
makes it possible to separate, at the bottom, the catalytic system, which is recycled to the reactor 1
via the pipe 3, and, at the top, the organic compounds, in particular the unsaturated nitrile

30  compounds.

The stream comprising the mononitrile compounds is advantageously fed to a distillation column 5

in order to recover, as top fraction, the branched unsaturated nitriles, such as 2-methyl-3-butene-



in the‘exanple of the invention, a conplex of nickel in the zero oxidation
‘state with triphenyl phosphite. 20 The conditions of this reaction are
disclosed in the literature, for exanple’in the abovenentioned patents and
Patents EP 1 344 770 and US 5 981 772. The reaction nmediumis w thdrawn
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col urm Mg MIBNE ande e r hadiony fragionyndat livear amsaibratad sitglsnpayapeimdss siadas o

a flashi A1 Ml es |t i separate, at the bottom
t he ca?jaﬁg?tl&génsys érg\@%i&ceﬁﬂﬁlé ?Oégilgo@?i%{r%r?ﬁ@qfeact or 1 via the pipe 3,
and, at the top, the organic conmpounds, in particular the unsaturated
nitrile_ 30 conpounds., The stream conprising the nononitrile conpounds is

advant abEogisnstieay 18 ddo dhesterpndiydsecyapitippieartony order to recover, as top
fragti e ted Ll S ; - - | +3-but eng 7
P11 oo BaR) e e ORI AR i o B3 SiichARof B Y Ty M fom
conpounesgticnus ltamed odt paotdng i theicoadiaonddipdosedn Emickample, inf PateAtn WS hHegl 772
stream PNl 1§§?Ig ter streamis fed to the second hydrocyanati on reactor
6. 5 THRIR ¢ #rprisi ng the branched nitriles is fed to an isonerization

react orTife caldli§c § 3R Licaah A8 iso?rﬁa?‘i%tiicﬁlnstﬁg% i€ 3hvdn eQitlly %g@&ghﬂ&ﬁkﬁs—l—eﬁgg éhe
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| somer i fle WrgdB@ CotlpodndsS flohR SR datalysOr QY nttAleS PRp& Rt REovelld fakd §ed to a
organi ¢c_conpounds fromthe catalyst. The nitrile conpounds recovered are

fed to dstiliienistaga il arder 4yseparate; abthgdpp.tthe brapelredtconjugated mérilapmpdueds from
br anChetﬂe %Bgérﬂggatt&fjnmlterdoln?poﬁggy Qéjgg&onﬁ " Wion. This bottom fraction is conveyed to the
feed of the column 5 for separation of the linear nitriles and branched nitriles.
15
At the outlet of the second hydrocyanation reactor 6, the reaction medium is subjected to a
distillation stage 9 or flashing in order to separate the unconverted mononitriles, collected as top

fraction and forming the stream PN2.

20 The bottom fraction comprising the dinitriles and the catalytic system is fed to various separation
stages, including a liquid/liquid extraction 10, in order to separate the dinitriles from the catalytic

system and to recover the latter after separation from the solvent 15 for recycling via the pipe 16.

The liquid/liquid extraction 1s carried out in the presence of a hydrocarbon solvent which makes it
25  possible to extract the organometallic complex. Mention may be made, as suitable hydrocarbon

solvent, of cyclohexane.

The phase comprising the dinitriles and a small amount of solvent, forming the stream DN1, is,
according to the invention, mixed with the stream PN2 of mononitriles recovered at the outlet of

30  the separation stage 9.

This mixture is fed to a distillation column 11 in order to separate, as top fraction F1, the residual

solvents, such as the cyclohexane.



t he ‘unconj ugated nitrile conmpounds as bottom fraction. This bottom fraction
"i's conveyed to the feed of the colum'5 for separation of the linear
nitriles and branched nitriles. 15 At the outlet of the second

hydr ocyanati on reactor 6, the reaction nmediumis subjected to a
distillation stage 9 or flashing in order to separate the unconverted
mononi tFhd égttomoff?'éh@@ne@l as fedpo o further ahstéhdorﬁ @pmnng11 e osdar danmePdRr, 20 tdhe

bottom cti t he di r talytic systemis fed

to varl%% fs'°8 apgt rWnlgpgé %Zw%ﬂg J%ﬁgoﬁ Q@)ﬁﬁﬁhld extraction 10, in
or der tAzc@)emga@ €het i @ertion] ﬂlrelcbﬁ@oﬁmrmrhahecﬁtinaér&bh@n o B8 lafPnad) QuétPad B 6F
the latter after separation fromthe solvent 15 for recYcllng via the pipe

16. ThEEB| aigiabe Ireqguiprgd ax thedottpanracsion 42 qomeprising thadiniielesr esence of a
hydr.ocar bon sol vent which nakes it 25 possible to extract the
organonetal lic conplex. Mention may be made, as suitable hydrocarbon

sol ventThaf theytep frbeicarte. co'ﬁ’qﬁlsmahe nOAORILi 186 Eh Belrecybildd torthd @SomBlydo&yRhtion
amount of sol vent, fornlng he stream DN1, is, according to the invention,
m xed ViCRHOR falasthE g IPNgtep hawpe baen sutesicd ocomuHatian 1t hbinoerderto rsmove the

the separatdi@esStA%E Annot HeSerdfhXled'; f 1¢a§%eh§d$&9.aglg |u%$1' ! IL,L%' Qny_ Sgrldgrhemtllli]ét b

order to separate, as top fraction esi vent

cycl ohewdereniti@e. The botton1fract|on QL is fed to a further dlstlllatlon
colum 12 in order to recover, as top fraction F2, the nononitriles and,
as Yottom fraction @, the dinitriles. According to the invention, the

compounds, S @ b kiR tzardamu&flstsh}sseah&mﬁf%d 34 18Bs ke 176ic i

al so recovered in the tomfraction conpri si ng
t he top:ommst:|S@mer512dr§b}qunsmigmh@nmog¢mm s¢riesswhiah rhakes gt potsiinle tto rebever a

second roc anat i on gact %gl t he e havi.ng bee
2y oct 8PS TR ot BERCR it el Bod isBUElan e %an e producs
resulting from the trimerization of the alkynes (TMB, TEB) and a fraction comprising the linear

15  dinitriles, such as adiponitrile.

The process of the invention thus makes it possible to remove, as effluents, the products from the
trimerization of the alkynes introduced with the mixture of hydrocarbons or any other product with
a boiling point between those of the nitriles and the dinitriles.

20
A test was carried out in which a mixture comprising adiponitrile, methylglutaronitrile, 3-pentene-
nitrile, cyclohexane and trimethylbenzene (TMB) is fed to the distillation column 11. The
concentration by weight of the TMB is 0.1%. This mixture is fed according to a flow rate of
640 g/h.

25 The top fraction of the column 11 is composed of cyclohexane and does not comprise TMB.
The bottom fraction comprising the TMB is fed to the column 12 for separation of the
mononitriles, in particular 3-pentenenitrile.
The top fraction recovered in the column 12 is composed mainly of 3-PN. The concentration by
weight of TMB is 0.0005%.

30  The bottom fraction, comprsing the dinitriles, is fed to the column 14 for separation and
purification of the linear dinitriles. The top fraction, comprising in particular the branched
dinitriles, also comprises TMB. The amount of TMB recovered in this top fraction represents

substantially all of the TMB introduced into the column 11 (99.9% of the amount introduced).



mononi triles which cannot be enhanced in value to give adiponitrile, such
"as 2-pentenenitrile or valeronitrile. 10 The stream Q conprising the
dinitriles ts subsequently fed to a purification stage 14 which can
conprise several distillation colums arranged in series which makes it
possible to recover a fraction conprising the branched dinitriles, such as
3- met hyP§Feiras: o Prorese of dhednt edioprogtl gemprisy etben stegrg for snemehien end mﬁczaapn oh
of the el
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it possible to renove, as effluents, the products fron1the trimerization
of the al kynes introduced with the m xture of hydrocarbons or any ot her
product with a boiling point between those of the nitriles and the
dinitriles. 20 A test was carried out in which a mxture conprising
adiponitrile, nmethylglutaronitrile, 3-pentene- nitrile, cyclohexane and
trimethyl benzene (TMB) is fed to the distillation colum 11. The
concentration by weight of the TMBis 0.1% This mxture is fed according
to aflowrate of 640 g/h. 25 The top fraction of the colum 11 is
conposed of cycl ohexane and does not conprise TMB. The bottom fraction
conprising the TMB is fed to the colum 12 for separation of the
nmononitriles, in particular 3-pentenenitrile. The top fraction recovered in
the colum 12 is conposed mainly of 3-PN. The concentration by weight of
TMB is 0.0005% 30 The bottomfraction, conprising the dinitriles, is fed
to the colum 14 for separation and purification of the linear dinitriles.
The top fraction, conprising in particular the branched dinitriles, also
conprises TMB. The amount of TMB recovered in this top fraction represents
substantially all of the TMB introduced into the colum 11 (99.9% of the
anount i ntroduced).



9 & course, the process of the invention can conprise other stages for
"separation and purification of the various streans w thout, on that
account, departing fromthe scope of thd0invention. 10 CLAIMS 1. Process
for the manufacture of dinitrile conmpounds by doubl e hydrocyanation of a

m xture of hydrocarbons conprising at | east one diolefin, characterized in

that it consists: 5 in carrying out &AIMS hydrocyanation of the
diol efins by reaction between the m xture of hydrocarbons and hydrocyanic
acid in the presence of a catalytic systemconprising a netal 1in the zero

oxi dat i bn Psdcatsefoa itk mmnﬂhqamﬁpﬁnrmﬁougwmy double Eefratdinkfich bhe rhikReabf
unsat ur at ed n|tr| les fromthe reaction_nediumin order to forma first
st r eam PNRYAroparbons Omripingt figst onﬁrrh@lﬁﬁga qhprasteriged WARRtPNONSIsSs econd

hydroocyangtign | Dh&t_%hﬁéff‘ﬂgcﬁo an P%! 59&%6‘&1%)1%9‘?‘09 AT b%ﬁxe%' VLGSt &
conprising a ne i the zero oxida sta organo sphorus gand
and a Lew s ma@rdtarbons as@pgdratyang fcidin thla@rersamtolf@mamgdicumtellnwomlﬁisldgl ame@n,
t he unconverted unsaturated nitriles in order to forma second stream PN2,
15 in separBthhefro prgaiehearand 67 sreapeRiiogiorthbsani tril e conpounds for med

from the gatal i fnSHe R WhsdudaleHifid '%gﬁ%&&?&%@&u 1{1/ B@gog\tﬁ%ﬁmr

order to form ream o |n| 1 ol n

said streansstieb@ RId DN1 to a distillation stage in order to produce a top
fraction Fl conprising the said solvent and a bottom fraction conpri sing
t hel0 20 dPnilfrAeingh @l Sathiy L cstisagy PNé, éoﬁ?ﬁ@mnaxdrocman@edmﬁ € tPResehwt obm

fraction Q1 }{ ﬁﬁ%@ &Hd.sg l:;it!il?l{lf: gg)sftéth‘%gﬁi '1'1@1'9 dr?nétﬂ H}%@ng )@dlit' lestate, an

unsat ur at ed tr| orm ng ractl rom
formng a boirgmmphombmrhoand and a Le\ms acid,

e in separating from the reaction medium, by distillation, the unconverted unsaturated nitriles
in order to form a second stream PN2,
15 e in separating, from the reaction medium, the dinitrile compounds formed from the catalytic
system by a liquid/liquid extraction with a solvent in order to form a first stream of dinitriles
DNI1,
e in jointly feeding the said streams PN2 and DN1 to a distillation stage in order to produce a
top fraction F1 comprising the said solvent and a bottom fraction Q1 comprising the
20 dinitrile and unsaturated nitrile compounds,
e in feeding the bottom fraction Q1 to a second distillation stage in order to separate the
unsaturated nitriles, forming a top fraction F2, from the dinitriles, forming a bottom fraction
Qz2,
e in feeding the bottom fraction Q2 to a third distillation stage in order to obtain a fraction
25 comprising the linear dinitriles and a top fraction comprising the compounds with lower

boiling points than that of the linear dinitriles.

2. Process according to Claim 1, characterized in that the mixture of hydrocarbons comprises
diolefins, more particularly butadiene.
30
3. Process according to Claim 1 or 2, characterized in that the mixture of hydrocarbons is a C4

petroleum fraction.



2, " in feeding the bottomfraction @ to a third distillation stage in
"order to obtain a fraction 25 conprising the linear dinitriles and a top
fraction conprising the conpounds with lléwer boiling points than that of
the linear dinitriles. 2. Process according to Claim1, characterized in
that the mxture of hydrocarbons conprises diolefins, nmore particularly
but adi ehePragessaccmdingds ong e Glainad te 8, Glasictarized in that b antabytiesysten) domprisesta
t he nlxtu f trol eum fracti 4. Process
accor di ng ?oggﬁg¥g#9%ﬁ£9%ﬂ§Tg§M%§§4lt§§§8 éPﬁ%%ﬂmmﬁo%ﬁg?mcﬁ%WS%Tﬁlyt|c
system conpri ses a conplex of nlckel in the zero oxidation state with an
organophosphorus conpou rocess according to one of the g;ecedln

cl ai ms, - c REICEES FEPHHE IiOrprterpoftth% REsce@ng limydaracierigedin thay thgspkyeni veddn the
extractio S I xane. 6.
Prodess andav AL SuR0RP T R EhR PR RSBl o ENRE IR “The Low s
acid is chosen from the group consisting of zinc chloride and

trlpheQ¥ Boran
rocess according to one of Claims 1 to 5, characterized in that the Lewis acid is chosen from

the group consisting of zinc chloride and triphenylborane.



