Process for the manufacture of dinitrile conmpounds 5 The present invention
relates to a process for the manufacture of dinitrile conpounds by doubl e
hydrocyanation of an olefin. It relates particularly to a process for the
manuf acture of dinitrile conmpounds by double hydrocyanation of an olefin
present in a m xture of hydrocarbons, such as a petroleumfraction and 10
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fraction. A proceSs for the manufacture nitriles, in ar

adi ponitrile, by double hydrocyanation of a diolefin, such as

1, 3-but adi ene, is known and used industrially. However, to prevent the
formati on of byproducts and the need to provide nunerous separation stages,
the 1, 3-butadi ene 15 used must conprise very little in the way of
inmpurities. This butadiene is extracted froma petroleumfraction, referred
to assC4 fraction, by an extractive distillation process. In order to avoid
t hese stages of separation and purification of butadiene, the proposal has
been 20 T?mcréeaeat Hvertian 1elatesetor  pracgsst fordhe manufasture, ok dinitile cempousds by double

hydr ocar IR | S ol efins, such as butadiene, al kenes, in
particuIE&H%ﬁyeneééggﬂgogpﬁynes. Thus, according to Patent US 6 197 992, the

use of suchelatesi pdrtititardyf tbyalrproegsbofos the pamghitle aftdinitrikavomgo@risvey tduble
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possi ble to separate and recover the al kenes, which react nore slowly with
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purification of the C4 fraction, in particular selective hydrogenation

pr ocess edofmmtion axfvigipradugtst anel thieknyead o girotithke nainkmme 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



into al kanes or al kenes which are not troublesone in the hydrocyanation
process, at least froma chemcal viewpoint. One of the ains of the present
invention is to provide a process for theamanufacture of dinitrile 5
conpounds by doubl e hydrocyanati on of a m xture of hydrocarbons w t hout
prelimnary treatnment, in particular a m xture of hydrocarbons conpri sing
di ol ef i nintarutkanesrpoubkesesswhioh ase abtkiynddesorhe ih hhe hgdideydnagon presds, anlepstdvoml@s
a process for the manufacture of dinitrile conpounds by doubl e

hydr ocyafB¢M5al WEWBORY xt ure of hydrocarbons comprising at |east one diol efin
and al kynes, 10 characterized in that it consists: in carrying out a first
hydr ocyanati on of the diolefins by reaction between the m xture of

hydr ocar ngsofathd afmsi ob theapriesena dirveniion ishto prowisle rec prooéssafoc titeatnphiifactegesofedmitrile
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first stream PN1, a second hydrocyanation 1n the presence of hydrocyanic

acid and a catalytic systemconprising a netal in the zero oxidation state,

an orga osphorus |igand and a Lewi s.acid in.at least .partial

Sopar ot NSRRI Trien IS Rriffes prided o Shimandiedie dERRIIB RblrpBlundt by, dpupte
to 20 foiyicRysREEADSH MAKIMENSS hydrdcaboay _@@ﬁlPﬁsih@%tdlieﬁﬁttdSﬂeJ QiotEP aHA dkynes,
formed fromthe catal ytic systen1ﬁy aliquid/liqurd extraction with a

sol véflt icharggtgazediip thaitoasisisi st stream of dinitriles DNI, in jointly
feeding the. said.streans.P . 10 istitlatiaon stage.in onder.to
oroduce & tlpcryi pRETTER! fyfey it B6anC atens bl AP SRR BB bl of,
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feeding the bottom fraction to a second distillation stage in order to
separat e t hdie zgipsidationsttgand an erganapbesahagsdicend fraction F2, fromthe

dinitrilegs, in]c s%rpanr]aHIQg ?tlebﬁftleta(r) rlrl]n];artf’i‘r%%eldonrftrilgz from the reaction medium in order to form a first

15 stream PN1,

e in carrying out, on this first stream PNI, 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,

¢ in 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 third distillation stage in order to obtain a fraction

30 comprising the linear dinitriles and a top fraction comprising the compounds with lower boiling

points than that of the linear dinitriles.



in feeding the bottomfraction @ to a third distillation stage in order to
obtain a fraction 30 conprising the linear dinitriles and a top fraction
conprising the conmpounds with ower boiling points than that of the |inear
dinitriles. 3 The term"m xture of hydrocarbons” is understood to nean

m xtures conprising at |least one diolefin which makes it possible to obtain
t he di ni tThel terre imistge of drydrasntbons’h yo nodastbod $0 mmhm@eturealdompetsingaatkbaﬂsqne
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refini ng .08ReakikeAESs, alléhet BEotherf erred enbodi nent of the | nvent ion, that is
to say the preparation of adiponitrile, the preferred petrol eumfractl on is
the fraction referred to as the C4 fraction as it corrprl ses in particular
hydr ogar r ng e
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of a di olp]?fr?numqras:tlsh%,dunﬂ%]agfrd:ﬁrﬁhg speigﬁ)élsj n addi ngI a cyanoh group to give a
m xture Q i near or branched unsaturated nononitriles, suc
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conmpound resu in adi ponitri in a second rocy anat
stage wi tplart&dﬁur thiydrocafboas sanpndngmdacgraluﬁs tiaclubinguths 61T,3}bﬁﬂadmﬂe pfectifser of the

rmnonl triles. ese hydrocyanation reactions are carried out in the presence
of h HDgé’HEI’SBg“ het erogeneous 20 catalytic systens. Generally, the

catal ytic systens used are based on netal conplexes of nickel in the zero
oxidation state or of palladiumwth organophosphorus |igands, such as

or ganophd3plpro@ss for thegdmbybhbgirbéyanatés ofor @abﬁphosqsilste,rﬁhtaeﬁrsostage in adding a cyano

or ganophosg r}])I t%egslve Elrh?&?urg %If Tgear or%ranclile(P un a(tjuererlltte monon%r511es such as pentenenitriles or
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 in the zero oxidation
state or of palladium with organophosphorus ligands, such as organophosphites,
organophosphinites, organophosphonites or organophosphines, these being mono- or polydentate.
25
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, 1 593 627, 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 hydrocyanic acid, as
30  disclosed in French Patent 1 589 943, 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.



Such ligands and catal ytic systens are disclosed in nunerous patents, such
as, for exanple, French Patents 1 544 656, 1 544 658, 1 589 943, 1 590 300,
1 593 627, 1 599 627 and 2 196 326. The process conprises, in addition to
the two hydrocyanati on stages, an isonerization stage carried out in the
presence of the catalytic system described above but in the absence of

hydr ocyarNwunaocudstages 30 tli saphmasionl and pari@pationRaft thatvatio&8Prodddts atoemelogaglire the
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flashing. 5 The nitrile conpounds are subsequently separated fromthe

catal ytic systemby distillation or flashing, the catal yst being recycled

to the r %&2&8{% e@%&?ﬁeﬁgggéﬁ 'cé!mpfiéle‘é aeBartiiic gg}%{igﬁgo%off tﬁﬁ@ﬂ%ﬁ%&’ﬁg@i’ed nitriles

distillation unsaturate r n ranc
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10 The linear unsaturated nitriles (PNl stream are introduced into a second
hydr d@yanation reactor. At the outlet of this second reactor, the unreacted

nitriles : . ' : i:st i | '
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liquid/ligujid.extraction stage with sol vent of cycl ohexane type, as

di scl osed{lSt‘ﬂlﬁFlo%Q'aﬁi?ﬁ’&g tP%"mg?éﬁ’iW posaturage ‘i‘ﬁrllﬁsiﬁszThe st ream conpri si ng
the dinitriles, referred to as DN1, is introduced into various purification
stages in order to extract the solvent residues, the unsaturated nitriles
and, 15f i mfitdrythist lsepanagiving ribardiviimli t cinhmsindn dire aepayatsd bffpmothec tatalytic 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 DN, 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 is, according to the invention, mixed with the stream DNI1 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 DN1 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 DN
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.



20 The streamof nitriles PN2 is, according to the invention, mxed with the
stream DN1 at one of these purification stages, preferably before the stage
of separation of the unsaturated nitrile sconpounds and nore preferably
still before the columm for separation of the solvent used in the
liquid/liquid extraction, as indicated below. 25 According to one

char act effh SdneCef@bodif@nt ¥ ethe i @Rentldhe theirsepdraadn off thé Johveenstandaot ahe unsaturated
dinitriles DN1.is <carried out, in Ehe first place, in a colum which r&kes
it possi Brnopyriles an be eariedowdn g single calwmpastead ofrthe bve eoipes s describedsahoyam
PN2 of nononitriles being fed in conjunction with the streamDN1L to this
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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 to 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.

25
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 is 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.



process, the pentenenitriles devoid of byproducts of TMB and/or TEB type as
the latter will remain in the fraction conprising the dinitriles. This is
because, in the colum for separation betyeen the dinitriles and the
nononitriles, the trinmerization products will be found in the bottom
fraction, that is to say in the fraction conprising the dinitriles. Thus,
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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-



10 O her advantages and details of the invention will becone clearly
apparent in the Iight of an enbodi nent of the process of the invention
produced with reference to the single appended figure in which a block

di agram of the process of the invention is represented. 15 According to one
enbodi mrent of the invention, a mxture of hydrocarbons formng a C4
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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 is 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 DNI, 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.



and FR 1 589 943. The catalytic systemused in this isonerization stage is
advant ageously identical to that used in the reactor 1 for the first

hydr ocyanati on stage. 10 The reaction nmedigumresulting fromthe

i somerization reactor 7 is flashed in order to separate the nitrile organic
conpounds fromthe catalyst. The nitrile conpounds recovered are fed to a
distill at’IiherbcﬁttoagéraStid)m Qir defed @ aefathat distibatidnheolump, 12t e ohteantc hecbver, as top

conj ugat nitrjl conpou ds t he uncon d.nitrile conpounds as
bot t om f%"éﬂ“i’rb# tﬁ%m@n%fr ‘ié&"?t&’i“ fréc"mgagﬂg‘tn&“!%e feed of the col um
5 for sepataidifothe iiRnlibhaRE C6H1f)6dn|d§?roﬁ‘pfi)el%ﬁﬁi@ﬁ%ﬂmrﬁfttﬁé 'aﬂ’(zgesléud%t astT¥IB or

outl et of the second hydrocyanation reactor 6, the reaction diumis

subj ect ed BB aee alsh mtovdred indhe bothame f@ctoon QL aempriging theodiditriles.o separate the
unconyerted nmononitriles, collected as top fraction and form ng the stream
PN2. 20 The bottom fraction conprising the dinitriles and the catalytic

system i Hugdhd Rp\riction $2 LERPFidink e m§ﬁ&ﬁ@ﬁes daﬁfble lﬂ@lity@&dé%o theKébStd hyidbFanation
extraction 10, in order to separate the dinitril omthe catal ytic

syst em amenctay 6réie dheepipe hé aftar aiingbecarsubjspiad de agnrification ivel 51l erdert torsmpue the

I he, | d/ | d
the” or eodnoRigiles AT cdmon b Bt yaloE b B APRLTE. htn R LbeHerkinileor
t he or garaRredmdrild.c conpl ex. Mention nay be nade, as swtabl e hydrocar bon

sol vent, of cycl ohexane. The phase conprising the dinitriles and a small
amourf of solvent, forming the stream DN, is, accordi ng to the invention,

m xed i U 1g, 5168 LENG 0 TBARRILTIE LG8 ESAYHED Al liaBUl LEbe P1 R e

separatlon st age ure 1s fe t''on Cco

t o separ abmpriss sévepalf distiildtion dﬂlumhhﬁrra@ddmaierles oirhdelmtrﬁakes ue possible te recover a
cycl ohexane. 8 The bottomfractlon QL is fed to a further distillation
col umm 13raction ca@prisipgr theohrencheds dinifiless sueh jap n3-methyl glutarenitie. and dke Pefuctss

bottom f r@s(ﬁith%nfr&)a thé BEmEHifioh! JréRe 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, comprising 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).



According to the invention, the conpounds fromthe trinerization of the

al kynes, such as TMB or TEB, are also recovered in the bottomfraction
conprising the dinitriles. 5 Thus, the top fraction F2 conprising the
mononitriles can be recycled to the second hydrocyanation reactor 6 via the
pi pe 17 after having been subjected to a purification in 13 in order to
renove t comn,dhb tpracesssofuthe ci:ttventiomaa;n dvenersh atlee dtages Koalsemmtinngalnd@uriﬁcation of
adiponitrile,.such as enten nitril r valeropitri 0.The.stream @
conpr 151 e VAR WA < UTRAsRty o ER TG e sirRs oA I e 14

whi ch can conprise several dlstlllation columms arranged in series which
makes it possible to recover a fraction conprising the branched dinitriles,
such as 3-nethylglutaronitrile, and the products resulting fromthe
trimerization of the alkynes (TMB, TEB) and a fraction conprising the |inear
15 dinitriles, such as adiponitrile. The process of the invention thus nmakes
it possible to renove, as effluents, the products fromthe trinerization of
the al kynes introduced with the m xture 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 m xture conprising adiponitrile,

met hyl glutaronitrile, 3-pentene- nitrile, cyclohexane and trinethyl beri zene
(TMB) is fed to the distillation colum 11. The concentration by wei ght of
the TMBis 0.1% This mxture is fed according to a flowrate of 640 g/h.
25 The top fraction of the columm 11 is conposed of cycl ohexane and does not
conprise TMB. The bottom fraction conprising the TMBis fed to the colum 12
for separation of the nononitriles, 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 dipmtriles, also conprises TMB. The
anount of TMB recovered in this top fraction represents substantially al

of the TMB introduced into the colum 11 (99.9% of the anount introduced). 9
O course, the process of the inventiorClcAlIMS8onpri se ot her stages for
separation and purification of the various streans w thout, on that

account, departing fromthe scope of the invention. 10 CLAIMS 1. Process

for the manekagk 6ethe mintichire 08 dHAHO eaEpolds BYURIuS 1Y OSMARNRIH S RiixtBre of
m xture of hydrocarbons conprising at | east oné diolefin, ‘characterized in

that it conkidsecarbons compusing ¢i leastone diwldting charagienizedyinithat itmensistst he di ol ef i ns
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state and an ﬂg%BﬁBmmqﬁ%dyhﬁéﬁGid inlthe SERALALT NeathHAc lsﬂfsl%é}ﬁrcoﬂlﬁbﬁ's’ﬁ'gg %%Tiégél

nitriles fromthe reaction'nmediumin order to forma first™ streamP
in carrying ointhegaroanidationrsiate and anseremphosphomisdizandy dr ocyanation in the
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separating frgmdppenneacti on nmedium by distillation, the unconverted
unsaturated nitriles in order to forma second stream PN2, 15 in
separlfti ng,e i m cheyingamttj on thisdfitsmstredre RN i 4 sed¢omdcloydroeyadstidroimilte presence haf
catalytic systemby.a liquid/liquid extraction wwth a solvent in,qgrder to
Form a tirst” ByfBhmanis acit AR m st gpient PihpSiing'h yocdlithg ZPhes St ottt e
PN2 and DN1 t @r@n@plidsphdraé 1i@dhdSdndGel dwils asider to produce a top fraction Fl
conprising the said solvent and a bottomfraction QL conprising the

¢ in separating from the reaction medium, by distillation, the unconverted unsaturated nitriles

in order to form a second stream PN2,
15 e in separating, in 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,
¢ 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 QI 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 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.



20 dinitrile and unsaturated nitrile conpounds, in feeding the bottom
fraction Q to a second distillation stage in order to separate the
unsaturated nitriles, formng a top fractiipn F2, fromthe dinitriles,
formng a bottomfraction @, in feeding the bottomfraction @ to a third
distillation stage in order to obtain a fraction 25 conprising the linear
dinitril e Brudes dcogrdingaotonenf Ctaims il 36 dgchabetaring authdstheichfaljtowgstemboniprises a
poi nts than thﬁﬁ OE IE%.Iinear dLgitriIes.. . Proces a%gordin% to,Cdaimi1l,
char act er i z&PIEX PRACKEIHR thi 261, PEidaion shiF Sitrang58anop B cogipgredi ns, rore
particul arly butadiene. 30 3. Process according to Caim1l or 2,
characterized in that the mxture of hydrocarbons is a C4 petrol eum ]
fracti on.5.1Procass feordingstoganearfdhe gracediog €lamhs,@haragierized n hat dheasodentpseddd the

t hat the caf.al.yhi c. temc rises _asconplex of nickel in e _zero
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one of the preceding clains, characterized in that the solvent used in the
5 1liquid/li gui d extraction stage is chosen fromthe group consisting of

cycl ohexahePr@esspceeding tecasrafi Glgimsol tnmé dpraciesizeds in thabths Leyria peidtie chosed fiom

that the Le -e%@ncgqnisﬁtiﬁg8§ﬁﬂcgﬁl8ﬂhe Lﬁhetrghgmoq_g&s.i sting of zinc chloride

and tripheny





