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.present invention relates to a process for the distillativ

pentene nitrile isoners which have a relative volatility al pha.;sa,@gi ng from
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adi podinitrile is then formed by an anti-Markowni kow hydrogen cyani de
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In a first stage, the last of these processes yields, by
monoaddition, a mixture of isomeric pentene nitriles such as

40 trans-2-pentene nitrile, cis-2-pentene nitrile, trans-3-pentene
nitrile, cis-3-pentene nitrile, 4-pentene nitrile,
(E)-2-methyl-2-butene nitrile, (Z)-2-methyl-2-butene nitrile and
2-methyl-3-butene nitrile.

45 In a subsequent stage, adipodinitrile is then formed by an
anti-Markownikow hydrogen cyanide addition onto 4-pentene
nitrile. The reaction takes place in the liquid phase in a
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whi ch t he 2§e4d§ﬁﬁﬁ ﬁélﬁ?t§?3§§aﬁéon e} thlS isomer mixture creates

consi ble problems because the relative volatility alpha of
certain pentene nitrile isomers ranges from 1.0 to 1.3 in the 1
to 500 kPa range. The relative volatility alpha is understood as

40 meaning the ratio of the vapor pressures of two substances, the
vapor pressure of the substance with the higher vapor pressure
forming the numerator of the ratio.

Particularly suitable mixtures for this purpose are those which
45 contain the pentene nitrile combinations trans-3-pentene

nitrile/4-pentene nitrile, trans-3-pentene

nitrile/trans-2-pentene nitrile, trans-2-pentene



.embodi ment o@fsol/8q 7@0OCESS, a mixture -ntene nitrile and 4-pentene nitrile
Jyields a ratio of trans-3-pentene nitrile to higher than in the starting

m xture, and a ratio of trans-3-pentene nitrile to lower than in the
.starting m xture. 0050/ 51 780 I n another preferred containing trans-2-pe-
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cont ai ni2®g reogadfmmw,l tan5®@ kPa.ri ed out by processes known per se,
especially by the addition of hydrogen cyani de onto 35 butadi ene or

hydr ocar bogem &Il €suneORhat NG RBYtadi efe.achebvEs WP et priess idrednah the
outset. In_pr Lﬂg'cﬁltes’ according to previous observations, the application

£ . . . . .
of the process accor di ng to the invention is neither restricted nor
excl uded by the type of preparation of the pentene nitrile isoners or by
the 40 APaAbPt BYPSRESCERPOEEIRDIFOthehenyeysien apntagvuantageevsindet o t he
i nventi on, appéied sta Ithet separatiloadof sperter@r niiedibaitisomerbewlpicds dace af a
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30 mixtures are those which contain the abovementioned combinations

of pentene nitrile isomers.

In one preferred embodiment of the process, a mixture containing
trans-3-pentene nitrile and trans-2-pentene nitrile yields a

35 mixture in which the ratio of trans-2-pentene nitrile to
trans-3-pentene nitrile is higher than in the starting mixture,
and a mixture in which the ratio of trans-2-pentene nitrile to
trans-3-pentene nitrile is lower than in the starting mixture.

40 In another preferred embodiment of the process, a mixture
containing trans-3-pentene nitrile and 4-pentene nitrile yields a
mixture in which the ratio of trans-3-pentene nitrile to
4-pentene nitrile is higher than in the starting mixture, and a
mixture in which the ratio of trans-3-pentene nitrile to

45 4-pentene nitrile is lower than in the starting mixture.
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be separateg { e anount of liquid diluent conpared with the amunt of

m xture 5 of pentene nitrile isomers is not critical per se. If the anount
of liquid diluent used is greater"thag t hat whi ch corresponds to the
amounts to be distilled off via the aZeotropes, excess |iquid diluent
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col umms, cabuemsthan Anathe cetawiagsehstere -or col urms with dividing walls.
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proportiz2onsrassch-mehtehe athdtitlieodsolovexryihGndiih el .stdrting i thré80 6 The
phase separation can be effected in a manner known per se in apparatuses

descri bed fIHr §&9&Lrp'15EQSPé ed fe?r{boﬂﬁﬂm £ hgge 1‘5?%’!% from L hrmnn’ s
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can be recyghedid O 1608 PERLESS RAE 0SNG nlgOmt REidIvention. 15 Suitable
l.iquid diluents are organic or |norgan|c 1 dquid dlluents In one

advanta% ous enbodi nent, it Sﬁe ble to used eﬁﬂl water as the |iquid
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addition of hydrogen cyanide onto butadiene or hydrocarbon
mixtures containing butadiene, can be carried out by processes
known per se, especially by the addition of hydrogen cyanide onto

35 butadiene or hydrocarbon mixtures containing butadiene, for
example as described at the outset. In principle, according to
previous observations, the application of the process according
to the invention is neither restricted nor excluded by the type
of preparation of the pentene nitrile isomers or by the

40 guantitative composition of the isomer mixture.

According to the invention, the distillation is led [sic]) carried
out in the presence of a liquid diluent which forms with the
pentene nitrile isomers, under the same pressure conditions,

45 azeotropes whose relative volatility alpha is higher, preferably



.cyani de adgpsp981§8p then be converted to adipodinitrile in a manner known
per se. The pentene nitrile isoners obtained in the process according to 25
the invention which cannot be fed into another econonical hydrogen cyanide
addi tion can then be isonerized to other pentene nitrile isoners in a
manner known per se. anpl es 30 Exanpl es according to the invention A
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accor di ng Fbet¢EPWQ¥§eﬁP|B% Q%&ﬁﬂ&ﬂeﬁh%ff:Nﬁ?otﬁeo?Z?HBHQEPé 48X GFs e he
nitrile i sdituentaceordnagas datdomeptodrte ugédting tdmpwntany Weduwed
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The distillation can advantageously be carried out at a pressure
ranging from 1 to 200 kPa, preferably from 50 to 100 kPa, and
especially under atmospheric pressure.

20
The distillation can advantageously be carried out as a
fractional distillation in one or more, such as 2 or 3,
distillation apparatuses.

25 Suitable apparatuses are those conventionally used for
distillation, for example the ones described in Kirk-Othmer,
Encyclopedia of Chemical Technology, 3rd Ed., Vol. 7, John Wiley
& Sons, New York, 1979, pages 870-881, such as sieve-plate
columns, bubble-cap columns, packed columns, columns with a side

30 discharge or columns with dividing walls.

In one preferred embodiment, the liquid diluent used exhibits a
miscibility gap with pentene nitrile isomers under specific
gquantity conditions, pressure conditions (preferably ranging from

35 10 to 200 kPa and especially atmospheric pressure) and
temperature conditions (preferably ranging from 0 to 120°C and
especially ambient temperature).

Preferably, the product mixture can be separated into two phases

40 by the choice of a suitable temperature. A further possibility
is the choice of suitable proportions, such as the addition of
liquid diluent.

45



005051780 Jo¥@/8halgyt 5 1. A process for the distillative separation of
pentene nitrile isoners which have a relative volatility al pha ranging from
1.0to 1.3 in the pressure range from1 to 500 kPa, wherein the
distillation is carried out in the prgsence of a liquid diluent which forns
with the pentene nitrile isonmers, under 10 the same pressure conditions,
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conditions. 3. A procesS as clained in claiml or 2 whérein the liquid
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gap and t h&EPpRaECorapheasiky He SRteFrtnach Pyt Hears (e pEYpoItRISN by

wei ght of Pprglininkdyuenpersmerdmsyecl ed 25 into the process as clainmed in
claim1l. 5. A process as clainmed in any of clains 1 to 4 wherein a mxture
c_ont al ”'LWAHGEHE&&%QWP&P'JJ' 2@+apf {HANPhEsL Ok tﬁlﬂfel Rizbr b £oryi el ds at

m xture in r at -2 e pit.r]l. ns--3- pent ene
nitrile i scﬁggﬁeré t %gnﬂ:ihg?’ggprg) é)&'[t?ﬁé lﬁf %Elggg %ﬁdllguﬁgx%g%%&} n a\f%fagh t he

ratio of tFARSPRRAYREBALARIT 93D PE TTG¥RLSS. JBRP e MTOPEPR 2C9TGWBE t han
in the statPihlge Movegtaonss 6. A process as claimed in any of clains 1 to 4
wherein a m xture containing trans-3-pentene nitrile and 4-pentene nitrile
yi el ds asmiskkbisld niwhiahdi heentat be 0brddraks od- PRK chilighie to 4-pentene
nitrile isghhghers tan bhet i aagbbhld dRtdihEnt 2 AsTpskeid f{o""ﬁhsﬁ' the
ratio of 4 shLan a-t:?é-rpgnt ﬁg ﬂ%lrildl 8159e4E.Pent ene nitrile is [ower than in
the starting xture. °7. procéss as clainmed in any of clains 1 to 4
wherein a mxture containing trans-2-pentene nitrile and 4-pentene 45
nitrile yi @h@spentang Bierite ifioferehebtaines o therproresenteerrdiingr tPe to
4- pent er®® mher iheentsioni ghich tdran benfedeistcarnpherr ecoamoaicahdhyinvigenhur e in

whi ch the kghh0d®faddi@@bASdABG KRNt bansordrdrteie8e adigddiaitei¥e pantaene
nitrile i sghAkef @M bBrtde, starting mxture. 8. A process as clainmed in
any of clains 1 to 4 erein a 5 mxture containing cis-3-pentene nitrile

and 4-pentene s . . . .
The pentene nitrile isomers obtained in the process according to

25 the invention which cannot be fed into another economical
hydrogen cyanide addition can then be isomerized to other pentene
nitrile isomers in a manner known per se.

Examples
30
Examples according to the invention

A mixture of 800 g of a mixture of pentene nitrile isomers
according to table 1 and 800 g of water was fractionally

35 distilled under atmospheric pressure in a distillation column
(height: 185 cm, diameter: 30 mm, packing: Sulzerpack EX, Sulzer
Chemtec AG, Winterthur, Switzerland) with a reflux ratio of 1:5
(discharge : reflux). The samples obtained as the top fraction
were analyzed by gas chromatography.

40
Comparative Examples

The comparative examples were carried out in the same way as the
examples according to the invention except that 1600 g of mixture

45 of pentene nitrile isomers according to table 1 were used without
any water.
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volatility alpha is higher than that of the pentene nitrile
isomers to be separated.

2. A process as claimed in claim 1 wherein the liquid diluent
15 exhibits a miscibility gap with pentene nitrile isomers under
specific quantity, pressure and temperature conditions.

3. A process as claimed in claim 1 or 2 wherein the liquid
diluent used is water.
20
4. A process as claimed in claim 2 or 3 wherein the mixture
obtained in the distillation is transferred to the
miscibility gap and that phase of the two which contains the
higher proportion by weight of liquid diluent is recycled
25 into the process as claimed in claim 1.

5. A process as claimed in any of claims 1 to 4 wherein a
mixture containing trans-3-pentene nitrile and
trans-2-pentene nitrile yields a mixture in which the ratio

30 of trans-2-pentene nitrile to trans-3-pentene nitrile is
higher than in the starting mixture, and a mixture in which
the ratio of trans-2-pentene nitrile to trans-3-pentene
nitrile is lower than in the starting mixture.

35 6. A process as claimed in any of claims 1 to 4 wherein a
mixture containing trans-3-pentene nitrile and 4-pentene
nitrile yields a mixture in which the ratio of
trans-3-pentene nitrile to 4-pentene nitrile is higher than
in the starting mixture, and a mixture in which the ratio of

40 trans-3-pentene nitrile to 4-pentene nitrile is lower than in
the starting mixture.

7. A process as claimed in any of claims 1 to 4 wherein a
mixture containing trans-2-pentene nitrile and 4-pentene
45 nitrile yields a mixture in which the ratio of
trans-2-pentene nitrile to 4-pentene nitrile is higher than
in the starting mixture, and a mixture in which the ratio of
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