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1 PROCESS FOR THE DEHYDROCYANATI ON OF ALI PHATI C DI NI TRI LES The present

i fvention relates to a process for the dehydrocyanation of aliphatic
dinitriles inthe 5 vapour phase. It is nore particularly directed
towards the dehydrocyanation of branched saturated aliphatic dinitriles,

whi ch constitute, in certain cases, by-prpducts which have little enhanced
value fromthe 10 producti on of Iinear saturated dinitriles. The ' :

dehydrocyanati on of piEiss O UREE BERASROCYSSION ©F araimiricet hyl enic
nitriles which canbe reused, especrally In the processes for the synthesis

of linear dinitriles. 15 . DERTERILEES- A- 3, 795, 694 descri bes the
production of 1,4-dicyanobutene and of 2-netﬁy|eneg|utaronitriIe by
dehydrocyanation, generally in a liquid phase, of 1,2,4-tricyanobutane in

- the presence of a basic catalyst. The same patent also 20 descri bes the
conversion of 2-nethyl efMag present: inventdoh fedatgantbuaepeobgskydr ocyani ¢
acid in the presence of a basic catal yst. Such a process does not apply to
t he sat ur at.ed fiorafdiec dehydyioryanadiion: of ediphatit Q$nltrebe§sbntthﬁnng t he

nost S|gn|f|cant anounts of.
vapour phase.

It is.mdre particularly directed towards the
dehydrocyanation of branched.satﬁrated aliphatic
dinitriles, which constitute, in certain cases,
by-products which heve little enhanced -value from the

10 production of linear saturated dinitriles. The
dehYdrpcyanation of such compounds makes it possible to
obtain ethylenic nitriles whicﬁ can be reused;

 especially in the processes for the synthesis of linear
dinitriles.

15 ‘ Patent US-A~3,795,694 describes the
'productlon ‘of 1,4~-dicyanobutene and of |
2-methyleneglutaronltrlle by dehydrocyanatlon,
generally in a liquid phase, of 1,2,4-tricyanobutane in
the presence of a basic'catalyst. The same patent also

20 describes the conversion of 2-methyleneglutaronitrile
to l-4-dicyanobutene by hydrocyanic acid in the
presence of a basic catalyst.' _

Such a process does not apply to the
saturated branched aliphatic dlnltrlles, which

25 represent among the most significant amounts of
by-prodﬁcts available and which are currently generally

destroyed.



by- products avail able and which are currently generally destroyed. 2 The
present invention proposes to provide a neans of enabling the value of such
by-products to be enhanced. More precisely, it consists of a process for 5
t he dehydrocyanation of branched saturated dinitriles, characterised in

t hat vapours of one or a nunber of the sapd branched saturated dinitriles
are brought into-contact with an acidified cation exchanger. The branched

saturated dinitriles whimKe ghreddnt ERimcic grogduesd ey presdenta on
according to the present process are nore particularly those which

correspond t o pid¥ng e renabingll the lvdldeerd suchvbysiproductiseocdents a

| inear or branched al kyl radical having 1 to 4 carbon atons, - a represents
an integer froenHanomed. 20 Anong the dinitriles of formula (1),
t hose whi-ch are produced in relatively signifi.cant anounts in the :

i ndustrial synthesis of Mee@rneciselyy it consists of a process for

5 the dehydrocyanation of branched saturated dinitriles,
characterised in that vapours of one or a number of the
said branched saturated dinifriles are brouéht into |
contact with an acidified cation exchanger. |

The branched satufatéd dinitriles which are
10 subjected to the dehydrocyanation according to the
present process are more particulafly those which

correspond to the general formula (I):

NC-CH—(CH, ) ,~CN ' (1)

15 R

in which:
- R represents a linear or branched alkyl
radical having 1 to 4 carbon atoms,
- a represents an integer from 1 to 6.

20 - Among the dinitrilés of forﬁulé (i), those
which are produced in relatively significant amounts in
the industrial synthesis of adiponitrile by

'hyd;ocyanation of butadiene and whése enhanced
valuation_constituteé a crucial problem, are more

.25. particularly 2-methylglutar6nitrile and

2-ethylsuccinonitrile. |

The process of the invention will thus



hydr ocyanati on of butadi ene and whose enhanced val uation constitutes a
crucial problem are nore 25 . particularly 2-nethylglutaronitrile and
2-ethyl succinonitrile. The process of the invention will thus 3
preferably apply to these dinitriles, to their mxtures with each other and
to their industrial mxtures wWth adiponiﬁrile and/ or pentenenitriles. . The"-
tenperature at' which the process is 5 carried out nust be sufficient for

the saturated ﬂﬁ#iﬂeilﬁa% ﬁ%&&mf)ﬁtﬁiiﬁe%,b%& RHele ¥aRUrew ate.

Preferably, i etween [err] and [err] and nore

preferential | ygiR@f wRth [ctlidr aitill b tHedn' lindhstrddr &tudieisawith of the

I nventor consists in introducing water simnultaneously with the introduction
of the sat ur ataelipbmiittrilee (ax)d/obth perttearentirttaridlessd saturated dinitrile nol ar
15 ratio generally varies fromO to 10 and preferably fromO to 5. In
order to facilitate the The rormpsriatune at which the process is

5 carried out must be sufficient for the-saturated
dinitrilés to be dehydrocyanated to be in the vapouf
state. | '

Preferably, it will be situated between 300°C
and 600°C and more preferentially between 350°C and

10 500°C.

A preferred variation of the inventor
consists in iﬁtroducing water simultaneously with the
introduction of the saturated dinitrile(s);

The water/branched saturated dinitrile molar

15 ratio generally varies from 0 to 10 and preferabiy from
.0 to 5. '

In order to facilitate the introduction of
the saturated dinitrile, it is convenient to use a
cérrier gas which is inert under the operating

20 conditions.

Nitrogen, alone or”mixed‘with other inert
'gasés; ié the most often used. |

The catalyst used in the present process is
chosen from the partially or completely acidified

25 cation exchangers and more particularly from the solids
having a cation-exchanging capgcity bf‘0.00llto 5
milliequivalents_per gram.

The paftially or completely acidified cation



the saturated dinitrile, it is convenient to use a carrier gas which is

I rert under the operating 20 conditions. Nitrogen, alone or mxed with
other inert gases, is the nost often used. The.catalyst used in the present
process is chosen fromthe partially or conpletely acidified 25 cation
exchangers and nore particularly fromthe,solids having a cation-exchangi ng

capacity of 0.001 to 5 milliequivalents pér gram The partially or
conpl et el y aci didh £0b6AL | Bl ong ‘e SHERWLTP Q21O RASRRIIRY | Y to the
foll ow ng fam%eséqg- t he nmo récul ar S|eves1§ - the clays, 51.@ - the

pillared cl aySfagﬁlp_{églged clays, - the acid oxides, - the bridged or
unbri dged | anel | ar phosphates. The acidic nnlecular sieves are nore 10
particularly the zeolites tﬁermm&euulastsi&ﬂesxa(such as, for exanple,
ZSM5, ZSM 11, ZSM 22, ZSM 23, ZSM 48, '
- the clays,
-5 . - the pillared clays or bridged clays,
'~ the acid oxides, '
- the bridged 6r unbridged lamellar
. phosphates.
The acidic molecular sieves are more
10 particulaily the zeolites of pentasil structure (such
as, for example, ZSM-5, ZSM-11, ZSM-22, 2SM-23, ZSM-48,
ferrierife and mordenite) -and the zeolites of faﬁjasite
structure.
The acidic zeolites of pentasil structure are
15 - preférred in the conteit of the invention, especially
 those of the formula in which the oxide combined with
the silica is that of a tiivalent metal. |
These are more particularly:
.- the zeolite# ;f ZSM-5 type having the
20 general-fofmula (II) expressed in terms

of ratios of oxides:
M, ;0 -X,0; -mSiO0, -pH,0 (II)

in which:
.- M represents an element chosen from
25 _ hydrogen and the mono-, di-, tri-~ and

tetravalent metals, M being at least in



ferrierite and nordenite) and the zeolites of faujasite structure. The
acidic zeolites of pentasil structure are 15 preferred in the context of
the invention, especially those of the fornmula in which the oxide conbi ned
with the silica is that of a trivalent nmetal. These are nore particularly:
- the zeolites off ZSM5 type having t 20 ‘gener al
formula (11) expressed in terms of ratios of oxides: [err] in which: M

represents an el ement chosen L %vdr tom hydrogen and the
nono-, di-, tri- and tetraval ﬂﬁpketg' ogﬁfba 'at | east in part a

hydrogen atom * X represen SdprdddetitlsLl tﬁﬁ%&t&ahtcmaﬁanftr @Rblén Ga, Fe
and B, * ~ n represents a nunber froml to 4, m

represents a nunber equal to fifory2agt @a,tlnanaaa B p represents a nunber
fromO to 40; - t he zeolltes of ZSM 11 type having the
' n represents a number from 1 to 4,
5 : * . m represents a number equal to or
greater than 20,
. p represents a number from 0 to 40;
- the zeolites of ZSM-11 type havihg'the

' general formula (III) expressed in terms

10 of ratios of oxides:
M,,.0 -%,0, -mSi0, -xH,0 (III)

in which:
M represents an element chosen from
:hjdrogen and the mono-, di-, tri- and
15 - ' tetravalent metals, M being at least in
part. a hydrogen atom,
b4 represeﬁté a trivalent element chosen.
from Al, Ga, Fe and B, '
. n represents a number from 1 to 4,
20 - T m represents a number equal to or
' greater'than.ZO,
X represents a humber from 6 to 12.
There are generally preférfed the zeolites of_
 formula (II) or (III) in which M is chosen from
25 = hydrogen, the alkaii metals such as,_for-example, Na,

K, Li or Rb, the alkaline-earth metals such as, for



general formula (I11) expressed in terns 10 of ratios of
oxides: [err] in which: * M represents an el enent chosen from hydrogen
and the nono-, di-, tri- and 15 tetraval ent netals, M
beinng at least in part.a hydrogen atom Z represents a trival ent ‘el ement
chosen fromAl, ‘Ga, Fe and B, * n represents a nunmber from1 to 4, 20

* n1represents a numnber equal to or greatéer than 20, x represents a
nunber from6 to 12: There are generally preferred the zeolites of fornula
(1) or (111) iexenpkeMBe, dMbs&a.f Semors5Ba, hjlieogere-eacthl katalset al s
such as, for exanmple, Na, K, Li or, Rb, the alkaline-earth netals such as,
for 6 exanpl Eudke asy fax, exgmple,pla PReCear 8T chiehtreraiticlch as, for
exanple, La or Ce, qr the transitiqon metals, Mbeing at |east in part

hydrogen. For tMekalsn M haing @isdegsty &Pnﬁ?‘ét(hy ogen.

For these zeolltes, those of formula (II) or
5 (III) in which the symbols X and Z represent Al, Ga or
B will be preferred. |

Reference may be made to the Patent FR-A-
2,622,575, which is incorporated in the present text'
for refereqee, for -a more detailed description of the

10 eleys.

In the process of the invention, ir will be
preferred to use the smectites such as, for example the
montmorillonites, the beidéllites, the nontronites, the
hectorites, the stevensites and the saponites.’

15 - The bridged clays, which can be used as
catalysts in the present process, are clays between the
lamellae of which have been introﬁueed bridges or
pillars which maintain a basal spacing. The basal
spacing is the sum of the thickness of a lamella of the

éo clay and of the interlamellar spacing.

The preparation of these bridged clays has
been described especially in the Patent'FR-A-2,543;446
and in the Patent FR-A-2,618,143. o

" The. beldellltes w111 generally be preferred

25 _as the startlng clay.

The bridging of the clays can be carried out
'especially using hydroxides of aluminium, vanadium,

molybdenum, zirconium, iron, nobium, tantalum,



5 (111) in which the symbols X and Z represent Al, Ga or Bwll be
preferred. Reference may be nade to the Patent FR-A- 2,622,575, which is

i ncorporated in the present text for reference, for a nore detailed-
description of the-10 clays. In the process of the invention, it wll be
preferred to use the snectites such as, fpr exanple the nDntnDr|I1onites;
the beidellites, the nontronites, the hectorites the stevensites and the -

saponites. 15chromium, laﬂgﬂinﬁﬁid%@@lﬁhﬁY%mtﬂhhﬁﬁ 62Ngheligfdoas catal ysts
in the present process, are clays between the |anel | ae of which have been

i ntroduced bripdged ® ?d&d&raé%\dﬁ @ nilmbeiraiof &hbaeamesadsing. The basal
spacing is the sumof the thickness of a lanella of the 20 clay and of

the interlanmellar spaci PyefErablyspelayisoaref usedsinbthédgprdoceagsolias been
described especially in the Patent FR-A-2,543,446 and in the Patent

FR-A- 2, 618, 14$héTm@wgati§d,|@a$tmdw1agaueb@hﬂylﬁetpsefwh#eh age. . as the
startlng clay. The bridging of the clays can be carried out espeC|aIIy

usi ng hydﬁoX|@@gdaﬁdaﬁﬁﬁnﬂlﬁﬁumu@ﬁd@l@Wﬁrﬂﬁhﬁﬁdenunl zi rconium iron,

nobi um tantal um
The bridged or unbridged lamellar phosphates

which can be used as catalysts in the present process
are'more particularly phosphates, hydrogenphosphates or
sulphophosphonates of 21rcon1um, cerium, thorium,
10 uranium, hafnlum, 1ead, titanium, antimony, germanlum
or tin or mixtures of a number of these compounds.
The metal sulphophosphonates (or MELS =
Molecularly Engineered Layered Structures) are
especially those which are described in the Patent
15  US-A-4,235,990.
| Among these compounds, there may be more
particularly mentioned the zirconium-sulphophosph&nates
described in Reactive Polymers,'s (1987), pages 13 to
21. | |
20 The procesé of the invention is used
continuously and the flow rate of introduction of the
saturated dinitrile into the equipment is such that
there is from 0.1 to 10 grams of dinitrile per gram of
catalyst per hour (this is the hourly weight. |
25 productivity or HWP expressed in h™).
The contact time between the saturated
dinitrile and the catalyst-uéually varies between

0.1 second and 20 seconds.



7 chrom um | anthanum cerium titaniumor galliumor m xed hydroxides of a
nunber of these netals. Preferably, clays are used in the process of the
invention, particularly beidellites, which are 5 bri dged using al um ni um
hydr oxi de. The bridged or unbridged | anellar phosphates whi ch can be used
as catalysts in the present process are pre particul arly phosphates, . _
hydr ogenphosphat es or sul phophosphonat es -of zirconium cerium thorium 10

urani um haf ni um Iead,T%%iggkﬁghe%nghggﬁy ggﬁg&g'fﬁgefaE%gFﬁ nixtures of

fo
‘a nunber of these conpoun nmet a phophosphonat es LS =
Mol ecul arly Epgisageios.Layered Structures) are especially those which are
described in the Patent 15 US- A- 4, 235, 990. Anong t hese conpounds, there
may be nore particularly nentioned the zirconi um sul phophosphonat es
‘described in Reactive Polynmers, 5 (1987), pages 13 to 21. 20 .
The process OEXAMPLES, dnttico® i s used continuously and the flow rate of

i ntroduction of the saturated dinitrile into the equi pnent is such that
there is fromO0.1 to 10 Igtend quagits tubndageregeharovitht al yenabbr hour
(thfs s %he 2%“55 '%ﬁi%%h an internal diameter of 15 mm, containing
in its lower part a sintered disc and equipped with a
casing cdntaining 3 thermocopples,.3 fluid supplies
(nitrogen-inlet and 2 éyringe drivers) and a
~cylindrical oven, there are successively introduced
10 onto the sintered disc:
- quartz grains (with a diameter of 0.8 to
1.2 mm) to a height of 1 to 2 cm,
- the catalyst: 2.31 g (4 cm®) of zeolite
of ZSM—S-tyPe (having a cation-
15 .exChanging capacity of 0.63
milliequivalent H*/é, a general formula
" (II) in which M represents H and X
represents Al, a $i0,/Al1,0, molar 'rati'o'
of 51 and a particle size range of 6.2
20 ) ~ to 1.0 mm), o o
- a second 1ayér of quartz grains to a
height of 1 to 2 cm.
The reactants are'suppliéd at a temperature
of 450°C.
. 25 - - The supply flow rafes'are the félioﬁing:

- nitrogen 1 litre/hour

- 2-methylglutaronitrile (MGN) 1 gram/hour



25  productivity or HWP expressed in [err]). The contact tine between the
saturated dinitrile and the catal yst usually varies between 0.1 second and
20 seconds. . 8 The exanples which follow illustrate the invention.
EXAMPLES 1 to 5 Into a quartz tubular reactor with a length 5 of 230 mm
and an internal dianeter of 15 mm containing inits lower part a sintered-
di sc and equi pped with a casing containidb 3 thernocouples, 3 fluid
supplies (nitrogen inlet and 2 syringe drivqr%% anﬂ C I'ndricgh oven,
there are successively inteBduced 10  ont o3t AEOH; tgpeé’éigfémL OUTqyart z

[ i th di t f 0.8.tQ.l1.2 t heigh f -
orai s (uiih a dLameter le 0840 b2 AWk aBa LN LAS' elatBedogl) -
15 eXCha%%@%@ﬁf%Qﬁﬁgggﬁggdﬂc@§vﬁh&|kﬁﬁ§5V§|§0h3[ﬁ“r]’ a

general formula (1) in wh rep Hand X'repreSents A, a [err]
.molar ratio ~ contact times at 450°C:
| 5 . - MGN/N, 17/83 ¢ 4.9 seconds
- H,0/MGN/N, 17/14/69 t 4.1 seconds.

_The operating time is of the order of 1 to 2
hours. The products‘afe recovered at the outlet of the
apparatus in 3 successive traps (the first cooled to

10 room temperature, the following two by -acetone/solid

carbon diokide).

The table below shows the values of the
parameters; which vary depending on the tests, and the
results obtained. .

15 . In this t&blé, the following conventions have

been used:

- ct = MGN/catalyst contact time

'.DC (%) = degree of conversion of the MGN in % -

RY (%).DﬁCN'= dehydrocyanation yield in %

20 - ' (sum of penténenitriles and
butenenitriles obtained) with
respect to the MGN charged

RY () C = cracking.yield in % (sum of

- "the cracking compounds

25 ' | obtained) with respect to the

| MGN charged |



of 51%and a particle size range of 0.2 20 to 1.0 mm), -
a.second |ayer of quartz grains to a height of 1 to 2 cm The reactants are
supplied at a tenperature of [err]. 25 The supply flow rates
are the follow ng: - nitrogen. L : 1 litre/hour -
2-nmethylglutaronitrile (MAN) : 1 granihoEQ 9 - [err] R
fromO-to 0.2 granihour The operating paraneters are the follomnng -

A e v W i o S

operating tine is of the order of 1 to oy aﬁgglghogggaglaﬁe recovered
at the outlet of the apparatus in 3 succe sive traps (the first cooled to
10 roomtenperature, the following two by acetone/solid carbon dioxide).
The tabl e bel ow shows the val ues of the paraneters, which vary dependi ng on
the tests, and the RY (%) DHCN '

5 RY (%) DHCN + RY (%) C



resul tS obtained. 15 In this table, the follow ng conventions
have been used: ct = MaV catalyst contact tine DC (% = degree of '
conversion of the MaN in % RY (% DHCN = dehydrocyanation yield in % 20
(sum of pentenenitriles and butenenitriles obtained) with respect to the

McN charged RY (%9 C = cracking yield in % (sum of ‘the cracking . -
conpounds 25 : Igbt ai ned) with respect ‘to the MaN
char ged - 1 T'ﬁ?fﬁ dehydr ocyanat i on
reaction: RYJ(% DBHCN RY (% BHCN + RY| (% |C _
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12 CLAI M5 +—Proc for the 'dehydrocyanation of branched saturated

ess
-di-nitriles, racterised in. that vapours of one or a nunber of the said
branched 5 mu Uﬂlﬂuml | es are brought into contact with a partially
or -conpl et el'y y n exchanger. 2. Process according-to claim

1, characterised int at the branched saf4ir at ed dinitriles which are
subj ected to the dehydrocyanation are those 10 whi ch correspond to the

S
t

general formula (1): [err] in which: %%E%%gé .- ‘R represents a linear
~or branched al kyl radical having 1 to: on atons, - a represents an
integer froml to 6. 3. Process according to one of clainms 1 or 2,

characterised in that dinitriles of formula (1) are 20

2-methyl glutaronitrile gr 2-pkbybsscEonothé rdéleydtdmyanationref with each
other and their industrial m xtures with adiponitrile and/or '

pent eneni tri | bganéhed Bataratedcdinitniles, orbavickerised 1in that
characterised in that the tenperature at which it is 25 .carried out is
sufficient fovapharsaor enedogi ai pumbes oF %ed%%rmﬂ%‘?ed to be in the

‘vapour state, .« sas . .4
: 5 saturated dinitriles are brought into contact with a

partially or completely acidifiéd'cation.exchanger.

2. Process accordihglto claim 1,
characterised in that the branched sétﬁrated dinitriles
which are subjected to the dehydrocyanation are those

10 which correspond to the general formula (I):

'Nc-(lzn—_'( CH,),-CN | (I)
R
in which:
15 . - R represents a linear or branched alkyl

radical having 1 to 4 carbon atoms,
- a representé an integer fﬁom 1 to 6.
3. Process according to one of claims 1 or
2, chafécterised in thaf dinitriles bf formula (I) are
20 2-methYlglutaronitrile or 2-ethylsuccinonitrile, their
mixtures with each other and their industrial mixtures
with adiponitrile and/or pentenenitriles.
4. ©Process according to one of claims'l-to
- 3, characterised in that the témperature at which it is
25 carried out is sufficient.for the satﬁrated.dinitriles

to be dehy&rocyantated to be in the vapour state,



13 prefera nd [err] and nore preferentially between [err]-
[err] Process rding to one of clains 1 to 4, characterised in

t hat wat er HII" mm!!ﬂmﬂﬁml nul taneously with the introduction of the

saturated. d Process according to one of claims 1 to 5,

char acteri sed |n that the water/branched turated dinitrile nolar ratio-

varies fromO to 10 and 10 preferably om O to 5. 7. Process accordi ng

to one of clai @%j t to facilitate the
i nt roduction c#??%e sa]EG’(Jr %@'5 cﬁgnlq A‘{h carrler ég)?:l!g)IS used which is -
I nert undert[é? éﬁtighggqgghhggg3gﬁic dHEfsyol.y nitrogen, alone or

r

m xed with ot I nert gas ocess according to one of clains 1 to

7, characterised in thats!he sadabe@ladiiiiing HOTRR UOBIIRDA el |y or
conpletely acidified cation 20 -exchangers and nore particularly fromthe

sol i ds havi ng &, lardceeisedi hy ﬂwamat;ezoflsﬂ iMrdducear | | i equi val ent S
per gram

5 SLmultaneously with the introduction of the saturated
- dinitrile(s). | |
6. Pro&ess according to one of claims 1 to
5, characterised in that the ﬁater/branched saturated
.dinitri;e molar iatio varies from 0 to 10 and
10 preferably from 0 to 5. . o
7. Process according to one of claims 1 to
6, characterised in that, in order to facilitate the.
introduction of the saturated dinitrile, a cérrier gas
is used which is inert under. the operating conditions,
15 preferably nitrogen, alone or mixed with other-iné;t
gases.
8. . Process according to one of claims 1 to
7, characterised in.that the Catalyst used is chosen
from the.paftially or completely acidified cation
20 exchangers and more particularly from the solids havihg
a cation~exchanging capacity of 0.001 to 5
miiliequivalents per gram.
9. Process according to one of claims 1 to
8, characterised in that the -acidified cation
25 -éxchangers belong essentially to the following
- families:
- the molecular sieves,

- the cléys,



9. «Proc ' to one of clains 1 to 8, characterised in that the
acPdifiedess_aegngLﬁgéiEﬁéﬁgers bel ong essentially to the follomﬁng
famlies: m& ym"mm! eves - .the cl ays, 14 - the pillared clays
or bridged ,HH? OX|des - the bridged or unbridged | anell ar
Process aggprding to cl.aim9, characterised

phosphat es.
in that the aC|d|c mol ecul ar sieves are Zéolites of pentasil or faujasite

cspeci al [y those of the'T é%aéif%&#%l‘%&i 3 IR IR0 th the
silicais that of a trival :ﬁ% Process according to one of clains
9 or 10, characterised int e aC| Zeolites of pentasil structure are:

- the zeolites of ZSM &ﬁd%i@g@&%ﬁ bk dged lamellar gener al
formula (11) expressed in terims of ratios of OXId .

phosphates.

5 - ‘10. ‘Process according to claim'9,
characterised in that the acidic molecular sieves are
zeolites of pentasil or fanjasite structure and
preferably the acidic zéoliteé of‘pentasil structure,
especially those of the formula in which the oxide

10 combinea with the silica is that of a trivalent metal.
| 11. Process according to one of claims 9 or
10, characterlsed in that the acld zeolites of pentas11
structure are:

- the zeolites of ZSM-5 type haviﬂg the

15 ' general formula (II) expressed in terms

of ratios of oxides:
M0 -X;0; ‘mSi0, -pH,0 (I1)

in which:
M represents an element chosen from
20 | . hydrogen and the mono-, di-, tri- and
_ fetrévalent metals, M being at leaét in
part a hydrogen atoﬁ,' |
X represents a trivalent element chosen
from Al, Ga, Fe and B,
25 ' . i n represents a number from 1 to 4,

* . m represents a number equal to or



[err mhlch *  Mrepresents an el enent chosen from 20-
hydrb”ﬂ di-, tri- and tetravalent netals, M being at | east
N p "Lﬂ W om X represents a trivalent el enent chosen fromAl,
Ga, Fé and B, u n represents a nunber from1 to 4, * m
represents a nunber equal.to-or~ 15,ng§ter than 20, p represents a
nunber fromO to 40; the zeolites of ZS 1 type having the general fornula

(I'1l) ‘'expressed in terns 5 of ratios of oxides: [err]
(rrr) in which: * M repreggn?tegntg nn%%f ‘chosen from hydrogen and the

mono-, di-, tri- and 10, represents a!fReNBYA| £Rbm B!ES S40M being at
Ieast I n part a hydrogen atoﬁ1 Z represents a trival ent el ement chosen

- the zeolites of %ZSM-11 type having the
general formula (III) expressed in terms

5 B of ratios of oxides:
M,,.0 - 2,0, -mSi0, -xH,0 (III)

in whichﬁ
. M represents an element chosen from
hydrogen and the mono;, di-, tri- énd
10 tetravalent metals, M being.at least in
part a hydrogén atom, l
. Z represents a trivalent element chosen
from Al, Ga, Fe and B,
n represents a number from 1 to 4,
15 - - m represents a number equal to or
greater than 20,
x represents a number from 6 to 12;
and preferably those of formula (II). or (III) in which
the symbols X and % represent Al, Ga or B.

20 12. Process according to one of claims 9 to
11, characterised in thaf the zeolites have a'general
formula (II) or (III) in which M is chosén from
hydrogen, the alkali metals such as Na, K, Li or Rb,
the alkaline-earth metals such as Be, Mg, Ca, Sr or Ba,

25  the rare-earth metals such as La 6r'Ce, or the

transition metals, M being ét least in part hydrogen.



 ffoQ}AI, Ga, Fe and B, * n represents a number from1 to 4, 15

- marepresents a nunber equal to or greater than 20, * X represents a
nunber from®6 to 12; and preferably those of fornula (I11)-or (I1l) in which
the synbols X and Z r'epresent Al, Ga or B. 20 12. Process.
according to one of clains 9 to 11, characterised in that the zeolites have
a general formula (1l1) or (I1l) in which Mis chosen from hydrogen, the
alkali metals such as Na, K, Li or Rb, the alkaline-earth netals such as
Be, My, Ca, Sr or Ba, 25 the rare- ealbh nmetals sych , or the
transition metal s, RS BgFOR THE PENYDROCYANALLIELA .Afiﬂﬂ%iyh .
DINITRILES

. ABSTRACT

The present invention_relates.to a process
for the dehydrocyanation of aliphatié dinitriles in the
vapour phase.

It consists more precisely of a process for
the dehydrocyanation of branched saturated dinitriles,
chafactérised.in'that.vapours of one or a number of the .
said branched saturated dini£riles-are brought into
contact with a'partiallylor completely acidified cation
exchanger. ' '

| The branched saturated dinitriles which are'
subjeéted to the deﬁydrocyahatioh according to the
présent process are more particularly .
2-methylglutaronitrile or 2-ethyl§uccinonitri1e, fheir
mixtures with each other or the industrial mixtureé

containing them.



