DEALUM NATED NU- 86 ZEOLI TE AND | TS USE FOR THE CONVERSI ON OF HYDROCARBONS
"The invention concerns a NU-86 zeolite conprising silicon and at | east one .
elenent T selected fromthe group formed by alum nium iron, galliumand
‘boron, preferably aluminium 5 characterlized in that el enment T has been
extracted fr r i t.oi has i ] |0
of nore than%ﬂﬁ“&ﬁﬁ%”ﬁ&h@@i&r%@b bfPSan{(ﬁgmldJWWK :
(or network) by at |least one heat treatnent, optionally carried out in the
presence of water, followed by atHiY&%‘t)Cét@@Egd attack using at |east one
solution of a mneral or organic acid, or by direct acid attack. The

i nvention alThe iceemt®nneonacnstaaNy 686 zeoljte i compyisingesiiewl and atviikash ons ebemedne 35t
partially in its 10 acid form The invention further concerns the use of
such aselgétad edm fthe (g/fdh@ foRmned by Alimfiumy doaC galliamSand Borod] preferhbly 4lGMinium,
ol i goneri sation of err] to Clerr] olefins (i.e., containing 2 to 8 carbon
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I Cl in European patent application 0 463 768. NU-86 zeolite 1Is

gener alg. nt hesi s in.the pr n f i 15 cat i ; i
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dibromde. [err] d [err] .The, conposi ti.on of the 86 zeolite
sanpl edfePYaphbee lnash enssheattreaumsnt. optignallycarmied ot in ﬁwq:sesgnge ebwater, Jallowed by
generally have Na/Al ratios of nore than 8% The structural type of this.
zeol i t @t keast onet agpd attankeusing 4t leasildng selution o tactingyal tareorganie heid; or by direetsacich
of the I1ZA (I nternational Zeolite Association). However, follow ng the work
publ i sheackd Tt intémioftalsol cohesrnad catalgbt coerprising thondobitewhiehliy atleast paiaially in
A. Box and M D. Shannon ("Proceedings of the 9th International Zeolite

Conper apeform Vo NtHee Alvedt®e furtds cOnceRd tIRALETPSsuBk a catalyst for the conversion of

hydrocarbons, in particular the oligomerisation of C; to Cs olefins (i.e., containing 2 to 8 carbon
atoms per molecule).

The synthesis of NU-86 zeolite has been described by ICI in European patent

application EP-A2-0 463 768. NU-86 zeolite is generally synthesised in the presence of sodium

15 cations and an organic structuring agent which is either octamethonium dibromide or

nonamethonium dibromide.
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al., 1993, Butterworth), it appears that: NU-86 zeolite has a

t hr ee- di mensi onal mi croporous system the three-dimensional _m croporous
systemis constituted by straight channels with a pore opening 10 whi ch
is delimted by 11 T atons (T being a tefrahedral atom principally selected

fromthe group forned.b i nd Fe), strai chagnnel s which are
al t er nat elgy Jgg? i© %U?}‘ijl OE&%%gg\%F? el%"@ﬁﬁ W?ﬁﬁg‘g%avle s{lﬁﬁﬁo‘%}ﬁdmos In :]he
si nusoi dal annel s which are also alterpnately delimted by openings wt
10 and Wﬁg-%2°$3%6ﬁenergh@h%VéNWAlp@F@s@ffar@ﬁt afieth 10, 11 or 12
tetrahedral atonms (T)" neans pores constituted by 15 10, 11 or 12 S|des.'
Det er mi nat i oRh®Strusturadiiteneeofethiv zeqiite des poe yeinbeennofificialijlatBibutedoby the haweesis
given the following values: 4.8 x 5.8 for pores with 10 sides, 5.7 x 5.7

for poresmmissionb? tiss Wes(IaRthalioal Zeblife AbciRis)S Huvidverl Tolfdwiag the Wbk ubisiRd
pore dianmeters, NU-86 zeolite belongs in the category of medium pore
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has been extracted fromthe 20 framework by at [ &ast one treatme

opt i onak AR @ : .. fol | d..by, af | i d_attack
081 ng 2 FeckRuhEEoRhe St Hignibonh WBlie Conriies: Mofleal 358, A%, Vo pElmoi s
attack usi east. .one solution of a mneral or organic acid, also any
cat al ys?"égﬁ?)ﬁ#‘ﬁeﬁ‘@o@i PRI The invention al so concerns the use of
such a catal yst for the conversion of hydrocarbons, in particular the

ol i gone? iEHtgfblﬁOBfe has @fthigs-dimensponahmicroparovnssystetred i nto a catal yst, the
NU-86 zeolite (which is at |least partially and preferably practically

conpl et €l the ithre¢-timasionall micropvrshshiasem iSténktituléd By faishR cRakdA WRIPS PbredfPening
surprisingly exhibits inproved catal ytic performances for hydrocarbon
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10 and with 12 T atoms, and sinusoidal channels which are also alternately delimited by openings

o

with 10 and with 12 T atoms.

The term “pore openings with 10, 11 or 12 tetrahedral atoms (T)” means pores constituted by
15 10, 11 or 12 sides. Determination of the diameter of pores present in the NU-86 zeolite have given
the following values: 4.8 x 5.8 for pores with 10 sides, 5.7 x 5.7 for pores with 12 sides and 5.5 x 6.2
for pores with 11 sides. With these pore diameters, NU-86 zeolite belongs in the category of

medium pore diameter zeolites.
The invention concerns NU-86 zeolite in which element T has been extracted from the
20 framework by at least one heat treatment, optionally in the presence of steam, followed by at least
one acid attack using at least one solution of a mineral or organic acid, or by direct acid attack using
at least one solution of a mineral or organic acid, also any catalyst comprising this zeolite. The
invention also concerns the use of such a catalyst for the conversion of hydrocarbons, in particular

the oligomerisation of olefins.



Exanpl es bel ow. The invention concerns a NU-86 zeolite conprising silicon
‘and at |east one elenent T selected fromthe group forned by al um ni um
tron, gallium and boron, preferably alum nium characterized in that

el enent T has been extracted fromthe friamework and in that it has a gl obal

and nor e pr SYBPLEIey el h B e, 5t 58 gﬁgﬁ St H, 3 RO BRI A,

concerns a catal yst conprising at |egst one NU olltelnvvh

T has. BedArobl; praealY rAOBTRIGAS R, R0, oI RS ST S T30 |°éé§?repf§ﬁ @ w{%
preferably practically conpletely, inits aC| d forrn conprising silicon and
at | easurpoismghl exhabits prevest catalytic prrfosnances fogrydpodadromeepniygrsipinighetions over
iron, gallium and boron, preferably alum nium and at | east one matrix (or
bi nder Joriofl [agt gAtalgsts, it qu'tibufaata'SOreghddﬂ' activities, siabilities and adleziivities evérsthe non
preferably nore than about 20, preferably nore than about 22, and nore
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conprises at |east one el ement selected fromthe group fornmed by groups |B

and Vi IEII o) riodic table, preferably selected fromthe group forned
by Ag, fPB%@Wand Pt, preferably Ni, Pd or Pt. The matrix is generally

sel ected fr t.he rou orrred (for exa e nat

a0l | nor baEcARRIoR haGHES mNUsRE, hile coBinritRRlion 2bd ahissdl ABS feicn T

oxi de, zi rcom a, al um ni um phosphat es, titanium phosphates, zirconium
phosphatleeted rom dhe grawpi fosmed by alnminivmy irop; galiimanand berom ereferablysalumining,
group fornmed by al um nas and cl ays. 4 X ray diffraction diagrans of

NU- 86 zharacterizest in thatvelement Ebaspecnnextratted tronp the frameworkbxdAR-that4i6 Basy 8 globak
is well known to the skilled person, a NU-86 zeolite possesses the

priigci [SMT omityratlo bf hved tHan abe@ken, pfeferhbly Thérd aha shoubd2, dnldendéretpeéterably iafthe
t hese peaks can vary depending on the formof the zeolite, w thout causing

any doypioetaBaht 218tabé@opt € has that structure. Thus the NU-86 zeolite

The invention also concerns a catalyst comprising at least one NU-86 zeolite in which
element T has been extracted from the framework and which is at least partially, preferably
practically completely, in its acid form, comprising silicon and at least one element T selected from

15 the group formed by aluminium, iron, gallium, and boron, preferably aluminium, and at least one
matrix (or binder). The global atomic ratio Si/T of the dealuminated zeolite is preferably more than
about 20, preferably more than about 22, and more preferably in the range about 22 to about 300.
The catalyst also optionally comprises at least one element selected from the group formed by
groups IB and VIII of the periodic table, preferably selected from the group formed by Ag, Ni, Pd

20  and Pt, preferably Ni, Pd or Pt.

The matrix is generally selected from the group formed by clays (for example natural clays
such as kaolin or bentonite), magnesia, aluminas, silicas, titanium oxide, boron oxide, zirconia,
aluminium phosphates, titanium phosphates, zirconium phosphates, silica-aluminas and charcoal,

preferably from elements of the group formed by aluminas and clays.



5 in which elenment T has been extracted fromthe framework possesses the
‘principal peaks of its structure which are given in European patent

application EP-A2-0 463 768, with a peak intensity which can be different
to that shown in that patent. Wen it is*included in the catalyst of the
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of the invention generally contains 10%to 99% preferably 20%to 95% of
NU- 86 zepMdiffraction mnks:tmf its stiwetwre, buhthe infersityofthese peaksican vamyrispendipg: ol the, forn
| east partially inits acid form Wen the catal yst of the present

I nvent i gfithe zeulite, mathout ¢ansing any dowbt ¢hiat nitat zedlite hadithhr siractuse. Ths the P86 aeotitel
by groups IB and VIII of the periodic table, the weight content of said
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nor e preferably 0.10% to 5% The conplenent to 10 %by vvelg t generally
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zeolite an conposi e sanples are defermn

fluoresc ) I.O For each sanple, the total
surface™ lip@g%a?e@ﬁf%re&&n@? Sglgg'Pl%ﬂlaé G'Ftar range (20) of 6[err] to 40[err]
is measured fromthe X ray dlffractlon di agrans, then for, the sane zone
the surface Whemitds "tclliéieﬂé&k}se caialysh of thenipuention, thei NidS6rzsplite ofithe,igvention is at
second recording with a step size of 0.02 (20) was neasured. The ratio of
t hese tloast paitially, prsferably gractically tompplately, tintitsl acid féran; é.earimats hydrogen (H') form.
characteristic of the quantity of crystalline material in the sanple. This
ratioo OThe'Nadkatomid ftiolis gédgdllCleshas @. 796) preferatdy fess il (6%| hid ioée peRfdtably
ratio of a reference sanple which is arbitrarily considered to be

conpl etigdMhdnl®Q94 crystalline. The degree of crystallinity is then
expressed as a percentage with respect to a reference, which nust be
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on the nature roportion an
St Uty
zeohte i which element T has been extracted from the framework, at least partially in its

acid form. When the catalyst of the present invention contains at least one element selected from

15 the group formed by groups IB and VIII of the periodic table, the weight content of said element(s)
is generally in the range 0.01% to 10%, preferably 0.05% to 7%, more preferably 0.10% to 5%. The
complement to 100% by weight generally consists of the matrix of the catalyst.

The global Si/T ratio of the zeolite and the chemical composition of the samples are
determined by X ray fluorescence and atomic absorption.

20 For each sample, the total surface area of the signal over an angular range (26) of 6° to 40°
is measured from the X ray diffraction diagrams, then for the same zone, the surface area of the
peaks as the number of pulses for a stepwise 3 second recording with a step size of 0.02° (26) was
measured. The ratio of these two values, surface area of peaks/total surface area, is characteristic of

the quantity of crystalline material in the sample. This ratio or “peak ratio” is then compared for



5 particular the cations and the structuring agent. For the exanpl es of

the present description, the reference selected is the formof NU 86 which
had been calcined in dry air and exchanged three tines in succession with
an ammonium nitrate sol ution. The m cropdbrous vol une can al so be estinated

fromthe quantjty.of .nitrogen adsorbed at 77 fqr. .a.partjal. pressur

Pl Pl er el sagble With e et “dioa reterence shinsle, et 4 g oGRARES, foobe
preparation of the NU-86 _zeolite in which el enent T has been extracted from
the fr&oEuately (20QP0) pryseling| yEhe degree oflergyalligily s ten expiessed as|acprresntagenwith
been extracted fromthe franework of the invention, in the preferred case
wher e Tespecio,a iefarences whict aaist be carcfidlyeleg®dz asothe trelative intensigy of the ipeakscwasies
when T is A, can be prepared by two nethods from as synthesi zed NU 86

zeol i t ejepording on i ddturepthe Preotiion add pesitivn Bthe déffi¥rent BiRASinMbe Radetufy enit, in
descri bed bel ow. However, any other nethod which is known to the skilled
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first ning step carrie ry air, at a‘tenperature whi
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step in.which the zeoljte is 20 treate(il with an aqueous sol ution of a

i ner al 8RS 1§ SUGHERSION, p ammongym piate§olulipng  gani ¢ aci d such as CH3CORH.
This latter step can be repeated as many tines as is necessary to obtain

t he desi r ed Thegniseopsrouseplums eax algmbe esimatechfremdbe qeanbitysefaptyogemadserbed gt &7
I on exchange steps can be carried out using at | east one NH err]NJ err]

sol ut i d@ fortaopartiallpeesstre PAP of . 19y farrestamplef er abl y al nost conpletely elimnate
the al kaline cation, in particular sodium Simlarly, at the end of the

di rgct aci d Biet d¢éntion fsledticeiisAd bRpatibR of MENV-361BEStO M MhikeH cleMBnt T has
exchange steps can be carried out using at |east one NH err] NJ err]

i ek Besladt Sah Sabal, gdaLiaR el one, L0 part sl s b
correctly Sefh%chfﬂ% zeolite in which element T has been extracted from the framework of the
invention, in the preferred case where T is Al, i.e., the dealuminated NU-86 zeolite in the preferred
case when T is Al, can be prepared by two methods from as synthesized NU-86 zeolite containing
15  an organic structuring agent. These methods are described below. However, any other method
which is known to the skilled person can also be used.

The first method, direct acid attack, comprises a first calcining step carried out in dry air, at a
temperature which is generally in the range 450°C to 550°C, which eliminates the organic
structuring agent present in the micropores of the zeolite, followed by a step in which the zeolite is

20 treated with an aqueous solution of a mineral acid such as HNO; or HCI or an organic acid such as
CH3;CO,H. This latter step can be repeated as many times as is necessary to obtain the desired
degree of dealumination. Between these two steps, one or more ion exchange steps can be carried

out using at least one NH4NO; solution, to at least partially and preferably almost completely

eliminate the alkaline cation, in particular sodium. Similarly, at the end of the direct acid attack



the nost critical paraneters in this respect are the tenperature of the
treatment with the aqueous 5 acid solution, the concentration of the
latter, its nature, the ratio between the quantity of acid solution and the
mass of the treated zeolite, the treatment period and the nunber of
treatnments carried out. The second, et ho heat treatnment (i articul ar
st g SERSRTAph fepai g5 Mre Apuptal {on Xeninghstens.sah ercarst ol g 4 defshons
air at a tenperature which is generally in the range 450[err]C to 10
550[ er AYIBNQpsolytion; tp gliminateresidyal alkalive catians, inmgrticylas sodB®L uded in t he
m croporosity of the zeolite. The solid obtained then undergoes one or nore
i on exchangds otder byobtain thadesired Si/WHfaio; tHeGiperating sohditipasmust be ebiredtlyaeckected;
| east a portion, preferably practically all of the alkaline cation, in
parti cuyhmosOCKitiodl pafRems in thid fespeddiaredtheCtempéiatur® of the frémmemowith e¢he dQi®ous
zeolite obtai ned then undergoes at |east one franmework deal um nation cycle
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pre erab out 1 n the presence of steam at a t enper at S
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acid. The conditions for calcining in the presence of steam (tenperature,

st eam ﬁ?’gkeéitﬂ“é and treatnment period), also the post-calcining acid attack
conditions (attack period, concentration of acid, nature of acid used and
the ratio b hw@nomﬁmeﬂw@duh@t Greatment Hoi parégdprtusingnyean, oy steaningp o acié pttagke
adapted so as to obtain the desired | evel of dealum nation. For the sane

r eason,compeisesufiisdy calcitiagtin tdreairnatrd tengperaturet whick is geherallyc im theerange 460°C Iton
the preferred case when T is A, the framework deal um nation cycle,
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carried out in the presence of steam and at |east one attack step carried
out in |ashedEfld ' t '
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present in the cationic position of the zeolite. The zeolite obtained then undergoes at least one

framework dealumination cycle comprising at least one heat treatment which is optionally and

15  preferably carried out in the presence of steam, at a temperature which is generally in the range

550°C to 900°C, and optionally followed by at least one acid attack using an aqueous solution of a

mineral or organic acid. The conditions for calcining in the presence of steam (temperature, steam

pressure and treatment period), also the post-calcining acid attack conditions (attack period,

concentration of acid, nature of acid used and the ratio between the volume of the acid and the mass

20  of zeolite) are adapted so as to obtain the desired level of dealumination. For the same reason, the
number of heat treatment- acid attack cycles can be varied.

In the preferred case when T is Al, the framework dealumination cycle, comprising at least

one heat tfreatment, step optionally and preferably carried out in the presence of steam, and at least

one attack step carried out in an acid medium of the NU-86 zeolite, can be repeated as often as is

25 necessary to obtain the dealuminated NU-86 zeolite having the desired characteristics. Similarly,



nunber of successive acid attacks can be carried out using different acid
concentrations. In a variation of this second cal cining nethod, heat
treatment of the NU-86 zeolite containing the organic structuring agent can
be carried out at a tenperature which is’generally in the 5 range

550[ err to 850[,err]1C. optionally an ref erably in fhe presence st eam
ot b Soflawibe PR Ra{ s, SHignall, 3 EErEBlinatied Bub ot o, BRSHER i
deal um nati on_of the framework are carried out simnultaneously. The zeolite
i s t herugiher shsicressive asidagacksioan be carsigd cubpangdiffersntacid conceptRationsy ni ner al
acid (for exanple HNO[err] or HC) or an organic acid (for exanple
CH3CO2H) . Filna4 Iwariatiore of othisd sexondi cadeining nmethiodpohedtl fredsmentulof sbe U6 aeolite
| east one ion exchange step using at |east one NHerr]NdJerr] 10 solution,
to el i reoRGin@thrWrpanid styuchlringQigehitandklcatricdout at 4 Riferatute Paich i€ gendraldoidi then
present in the cationic position in the zeolite. The catal yst can be
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general 'y obtained by mxing"the matri X and the zeolite then form ng.
option - t Qup, - [ f the .

peri odiaéé1 lc? alﬁgg‘ﬂ%: a(Inr&%gb i%@?%ﬁg e#eg{ gﬁgr g?%‘&ekp% OFftgé]%}%%%Mg? %’Er?ar{ged out
m xi ng, .or, to the olite itself before mxi it or, as is ef ergbl e,
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tenperature which is_in the range 250[err]C to 600[err] C. The optional ]
el ementacid gar example dNOs of ) by agosgapic aqd {fr eypmpleo€H;GREher Finally, thatspbd
can be introduced after the calcining step. In all cases, said elenent is
gener aldbjainkxbcmni opttbnelly besubjested o pir lehstronblien exchange step luying anjdast ereyNEaNOhe
zeolite, or practically conpletely on the matrix, or partly 20 on the
zeojpi t &oRftdnPERY Eliirate pRASICENYT AIK of tHeealkhiMe” Satib@p,imdpditicul@s sotlitih, BfeskilOWNthOY
the skilled person, on the paraneters used during deposition, such as the

nat ure Qf: t: : ected to carry out said deposition. The el enent
from gr%&gébﬁgaggw@??eggéf erably selected fromthe group forned by Ag,

Ni, Pd and f erab Ni. Pd or Pt, can.al.sq he depaosited .qn.the .
veol i t e ma r11e SRV EE B pipered usihe gy meie unch, Rarp SRR bE SRR REfen
Lo e el DbRea Ty mbcing the hatrix and the Sedlfic thea fotming. The optional element from

the group formed by groups IB and VIII of the periodic table can be introduced either before
15  forming, or during mixing, or to the zeolite itself before mixing it or, as is preferable, after forming.
Forming is generally followed by calcining, generally at a temperature which is in the range 250°C
to 600°C. The optional element from the group formed by groups IB and VIII of the periodic table
can be introduced after the calcining step. In all cases, said element is generally deposited either, as
is preferable, practically completely on the zeolite, or practically completely on the matrix, or partly
20 on the zeolite and partly on the matrix, the choice depending, as will be known by the skilled person,
on the parameters used during deposition, such as the nature of the precursor selected to carry out
said deposition.
The element from groups IB or VIII, preferably selected from the group formed by Ag, Ni,
Pd and Pt, preferably Ni, Pd or Pt, can also be deposited on the zeolite-matrix mixture prior to

25 forming using any method which is known to the skilled person. Such deposition is generally



8- carried out by dry inpregnation, ion exchange(s) or co-precipitation. In
‘the case of ion exchange using precursors based on silver, nickel or

pl ati num conpounds which are nornmally used are silver salts such as
chlorides or nitrates, a tetramne conpl®x of platinum or nickel salts

such as_chlorides, nitrates, acetates or. formates. .This cation exchange
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powder before optional mxing with a matri x. Optional deposition of the

el enentYsHE RreQsass bassd onmilyergnigkeljoriplatipame eampquids whitkeare mormallscnsed ge sikver
air or oxygen, generally between 300[err]C and 600[err]C, preferably

bet weersaB$8jchras chlosides ar5tfrates, jaGetramisie fcomplexpd platidumb prhickel salts suek as ahlgadés, 5
to 10 hours, preferably in the range 1 to 4 hours. Wen the catal yst
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exchanges e nec ary to inhtroduce The required amount of the netals.
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the paste obtained, i.e., about ten mnutes, for exanple, then passing the
past e tHOFagpndfoa peripd whigh & intks wnge 651040 hawrgepreferablyingherrgnge dto dhansst e,

to formextrudates. Then, after oven drying for several mnutes at

100[ err] C arWher ther catalysti contains feverab xetgls, ghéserlatterocanche mtmduekdO¢ither RIT, intthe
optional elenent, for exanple nickel, can be deposited, for exanple by ion

exclpanGamedRRP ot s diffeRdt LthniqRed, VeRste it et ifomhing2hsd M Afly Dr&R. Wlien the

exanple for two hours at 400[err]C. The catalyst of the invention is

gener ald yhnf QleMidd i idh @{ha Z tse\%% [ GOGk&ve egéﬁggér%gr?ng le rneﬁé@ﬁﬁ;&)ggtrgc)lluce the

depending oh its use. reparation Is y term

cal cining.. terned, final | cining, normally at a tenperature which is in
the rarf l%@[’%@f‘fﬁhﬁsnggagf'err]c, preferably preceded by drying, for

exanpl e 25 oven drying, af a.tenperature which is generall i.n the range
fr om) anbi entA% gh?;@,nélq,,%d)rp rrg@@'[%hpqd] for the preparatﬂ)n of a cat yst of ¥he invention congsts

of mixing the zeolite in a moist gel of the matrix (generally obtained by mixing at least one acid and
15 apowdered matrix), for example alumina, for the period required to obtain good homogeneity of the
paste obtained, i.c., about ten minutes, for example, then passing the paste through a die with a
diameter in the range 0.4 to 4 mm, for example, to form extrudates. Then, after oven drying for
several minutes at 100°C and after calcining, for example for two hours at 400°C, the optional
element, for example nickel, can be deposited, for example by ion exchange, deposition being
20 followed by a final calcining step, for example for two hours at 400°C.
The catalyst of the invention is generally formed into pellets, aggregates, extrudates or
spherules, depending on its use.
Catalyst preparation is generally terminated by calcining, termed final calcining, normally at
a temperature which is in the range 250°C to 600°C, preferably preceded by drying, for example

25 oven drying, at a temperature which is generally in the range from ambient temperature to 250°C,



9 preferably in the range 40[err]C to 200[err] C. The exchange step is
preferably carried out as the tenperature is raised to carry out the

cal cining. Reduction in hydrogen can then be carried out, generally at a
tenperature which is in the range 300[er?]C to 600[err]C, preferably in the

range 350flerr] C tpo 550] er, ' oL or period which is.in the 5 range, |
oS0 rteEby, s Zir At Hlnge. The Rehaten L i, Prtbly farted: oufdfsthe
fromgroups 1B and VIII mainly in the reduced formrequired for catalytic
acti vi tigmpesgipe i rpised;torGagny ovhihercaledipg.ace ex situ or in situ, with respect
to the |l ocation where the catalyst is used for a given reaction. The

i nvent i on alResluchore by hpdrogan cancther betvarr'wdtmwmeragly at antemperatge which is in the
hydr ocarbons, in particular the oligonerisation of CJerr] to (Jerr]

ol ef i nsrange 3G 10C600AC, pichiratsigtia ltlys fangé 350XC ite$60AC, and dormrpesibd gvhiéh is in the
deal um nated NU-86 zeolite can produce: 1) good quality prem um grade

gasq 'riﬁnn%eﬁ é‘ﬁ?@ %{ngr?ﬁret < 3 Iear/trh]b%%?ge@{os ﬁ%rg,%xbbw&%%%eﬁﬁfrdﬁa gﬁglka% I%nd

oil; fro efins. he startin ns

ot ai neutibirE e for] SRLAR 63 kBRI CheRSlY - Gustl B B B facs px
Fresh feed con.Prisin mai nl {rethano and optional ly water (in all o
wat er / K AR Pt MR JESREG O the jocation where thecapalyst f5 used far 4 grysnreaetiolnmosi t i on

zone where it is transforned into water and |ight olefins constituted

pri nci pal | y Bie iprespionalsorrenceras theuse ebthe gatalygt i%héomg hygiroragbons.Ha partigylar
ol efins 20 are sent to an oligonerisation zone where they are

t r ansf ahemdigomensadioni oft U5 ¢o @fs glefus. uin padidelagathe|datatyshod tha senfion cpmipriting|
and diesel fuel. b) The fresh feed is constituted by light Clerr] to Cerr]

ol efol Ndealupifated NUI-BEEédle €drf piduder Om a catal ytic cracking unit, or froma
steam cracking unit, or froma catal ytic dehydrogenation unit, or from any

8][ ngéﬁf@g&%?@ﬂl{é@i gﬁg’% ga%eliﬁéed is then sent directly to the

2) excellent quality jet fuel,

3) very good quality diesel gas oil;

from light C, to Cg olefins.

15 The starting olefins for this use can originate from any suitable source. They can also be
obtained by converting methanol. Thus the following feeds can be used:

a) Fresh feed comprising mainly methanol and optionally water (in all water/methanol proportions);
it is first sent to a catalytic decomposition zone where it is transformed into water and light
olefins constituted principally by propene then, after separating the water formed, the light olefins

20 are sent to an oligomerisation zone where they are transformed into a mixture of premium grade
gasoline and bases for jet fuel and diesel fuel.

b) The fresh feed is constituted by light C, to C; olefins alone originating either from a catalytic
cracking unit, or from a steam cracking unit, or from a catalytic dehydrogenation unit, or from
any other supply source; this fresh feed is then sent directly to the oligomerisation section where

25 it is transformed into a mixture of premium grade gasoline and bases for jet fuel and diesel fuel.



25 it is transformed into a m xture of prem um grade gasoline and bases
for jet fuel and diesel fuel. 10 ¢) The fresh feed is constituted by a
m xture of the two above feeds. In the catal ytic deconposition zone, the
‘methanol is generally transforned into Water and light olefins in the

vapour se. ipn.the presence of an acidic zeqglitic , catalyst or an acidic
nol eculchﬁ@&wﬁf?Bé? g‘?’}sﬁﬂn‘?éﬁ%m"ftﬂqufﬁéed“@ o%teg r, preferably, in a
fluidised catal ytic system at a 5 tenperature of about 450[err]C to

650[ err] C ( gndhe eatalyiic ecampasitiwotase, the methannd o eencradly Bansforpred Snter watgr and
0.01 to 1 MPa (preferably 0.05 to 0.5 MPa), with a liquid feed flow rate

( space light olefihy )n the vapmurtphasetio thpresaice of an a¢idicatealitys catgyst dn@auracidihmolecular
ol i gonerisation reaction is carried out in the liquid phase, supercricital

phase Gieve Nopedtingasittd SinPHRGE bed inddReoR! Sreffubiy, Oin & fhiidisel kedlydt Siteati4li &

zeolitic catalyst of the invention, at a |0 tenperature of about 50[err]C

to 400] P

VP (P B D s e e R G A B0 TP Rl S0 0140
vel oci tyy f Q PSR \u er.vol of . C I ur h

ol | ot PR afasthy 05 6 & MR RF Ehid B Fov ot Cpdtil Bloss] oLl 46 oo
EXAVPLE 1: Pr%par tion of HNU86/1 zeolite in accordance with the

i nvent i¥oHimes of catalyst Befdodk. o1 t i ng material was a NU-86 zeolite with a gl obal
Si/Al atomic ratio of 10.2, and a sodium wei ght content such that the Na/Al
atom c rat i olhgealigomessationreaction-ig 6arried |out in therliguid.phhse.spercricijal phpss on inghet
550[err]Cin a streamof dry air for 10 hours. The solid obtained underwent

four i cyasevasphage i tieppresencea of @l fikddopedodf drDadididH-eolitid dithlysy ¢of thie iabettion, at a
100[err]C for 4 hours for each exchange step. The solid obtained was

?gtsqognﬁﬁgagg/ué\lbﬁamt%@?@ns 400°C prefRablpi 156¢C t@B5° O afl & plestid 62 ¥816/MPa
.3% The renmai ni ng physi co-chem cal characteristics are shown in
Tabl e j(preferably 3 to 7 MPa), with a liquid hydrocarbon flow rate (space velocity) of about 0.3 to 4
volumes per volume of catalyst per hour.
The following examples illustrate the invention without limiting its scope.
EXAMPLE 1: Preparation of H-NU-86/1 zeolite in accordance with the invention
15 The starting material was a NU-86 zeolite with a global Si/Al atomic ratio of 10.2, and a
sodium weight content such that the Na/Al atomic ratio was 30.8%.
This NU-86 zeolite first underwent dry calcining at 550°C in a stream of dry air for 10 hours.
The solid obtained underwent four ion exchange steps in a solution of 10 N NH4;NO; at about 100°C
for 4 hours for each exchange step. The solid obtained was designated as NH;-NU-86 and had an

20  Si/Al ratio of 10.4 and an Na/Al ratio of 1.3%. The remaining physico-chemical characteristics are

shown in Table 1.



TABLE |I. Sanpl e X ray diffraction Adsor ption
Crystallinity (% SBET V(P/ Po=0. 19) (merr]/g) m liquid
N err]/g NH err]-NU 86 100 427

0.17 The NH err]-NU- 86 was then hydrothethally treated in the presence of
100% of steamat 5 650[err]C, for 4 hours. The zeolite then underwent acid
attack using 7 Nnitric acid at about 1 Erlr]C for 4 hours to extract the
extra-framework alunmni um species formed during hydrothermal treatnent. The
vol unelV_diample niftric Xcray diffraetiomn used (i n i Adsoaption tines |t he weight W
of the|dry NU-86 zeol it eCyMallnit9)%)Af t er |t hesSygt r eat| ME(R/B=0t19¢ |H- NU- 86/ 1
zeolite in its Hfjormhad a global Si/Al |atoghYgyati qnpﬁq‘ﬁ&)Nz/é?. 5 and an
Na/ Al raNH)-Q0-§SE Than 0. Z¥pg These crystall ggr aphijC angijfdsor|pti on

char acterTstrTcs are stiownm T Tapte 2 betow —TABLE—2-"Samnpte X ray
di ffraction Srption..Cr allini.ty (9% T

V(P Poca 1071 N85 Ve i Bbebprkalf enlf, o ipegapspnoe of 1005 of steamyg
426 o £0: 15 is tabl e shoqws that after the steam ng and acid

att atk é?%;?s,fmt‘%gom %Ee s then upderwsatacid atack uswig ] Nindincyackdaf abpyt 1005G dory

relatively high specific surface area (SBET). EXAMPLE 2: Preparation of

cat al ysft hours 19 exiwaet thereetrasframewark alumiohm specied formed duringhhydrothiernga/teeatment.
zeolite obtained fromExanple 1 was formed by extruding with an al um na gel
t 0 obt alThe valuaiey¥tof €he, nitdd avid sulytisrgused dincral )owas Totimes theyweglit, WWdfithddry NU-86
cont ai ned 70% by weight of H NU-86/1 zeolite and 30% of al um na.

zeolite (V/W=10).
After these treatments, the H-NU-86/1 zeolite in its H form had a global Si/Al atomic ratio of

10 27.5 and an Na/Al ratio of less than 0.2%. These crystallographic and adsorption characteristics are

shown in Table 2 below.

TABLE 2
Sample X ray diffraction Adsorption
Crystallinity (%) Sger V(P/Py=0.19)
(m%/g) ml liquid N»/g
H-NU-86/1 100 426 0.19
15
This table shows that after the steaming and acid attack steps, the NU-86 zeolite retained
good crystallinity and still had a relatively high specific surface area (Sggr).
EXAMPLE 2: Preparation of catalyst C1 in accordance with the invention

20 The H-NU-86/1 zeolite obtained from Example 1 was formed by extruding with an alumina

gel to obtain catalyst C1, after drying and calcining in dry air, which contained 70% by weight of H-

NU-86/1 zeolite and 30% of alumina.



12 EXAWVPLE 3: Preparation of H NU-86/2, in accordance with the invention
The starting material was the sane NU-86 zeolite as that used in Exanple 1.
‘Firstly, this NU-86 zeolite underwent dry calcining at 550[err]Cin a

_streamof dry air for 10 hours. The sol d obtai ned then underwent ion
“exchange in a T at abo 10QLenr .C for 4 hours.
This 5 operaw ?e%']é:% %@'ﬁ'ﬁg@ » [IH2ERE § “8 {hflﬂgvﬁ?}o% zeolite

t hen underwent treatnment, with a 0.8 Nnitric¢c acid sol at a . i
100[err] C f he stargiE Batcrbwes - @ing NU-ioreolis 43 Ganksed 1y W%?u ity this
m) was 10 tines the weight Wof the dry NU-86 zeolite (V/W= 10). After =

t hese N(E&$ zeelits underventdiy calcipingaatH@° &/as adstegannaf dyy ais for MUhees2. The solids
inits Hformand had a global Si/Al atomc ratio of 20.3 and an Na/Al
rati o obtafhed thenhindlervent jtmt exchange awhilo NLWH,Nd seldsion pt dbont t00Cafot € hbars) This
are shown in Table 3 below TABLE 3 Sanple X ray diffraction

Adspr pb?&ﬁtl&[ wad f%bédt&i thYee(thhes in succession. S’%eTNU-SG zeohte e hhdewedtiRatrdéht with
(mMerr] l1quid N2/ g H NU 86/ 2

2cc o dar?cseNva“ffﬁc %‘ﬁd j&#egm §%°“+h§?‘@’_ﬁh%8@w€z§ﬁ"?f‘{%‘e¢§ Fﬁléfn?%‘"?‘%@%%f"lﬁtfbn 3
ryi ng SRILINSHHS TS e ”Wﬁ{ﬂeﬁ@ﬁ-%%ﬁ%&%% Sht of o

NU- 86/ 2 zeolite and 30% of aI um na. EXAVMPLE 5: Preparation of
H NU- 86/ 3, Aftcrihsse irsataenty, the zoelits @hﬁ@n@d s fpugeated a5 HoNWR0M. | 3 woin ithH
sane NU-86 zeolite as that used in Exanple 1. Firstly, this NU-86 zeolite
under wiorm airdyhadal globul Sy AhatonBo fatiordf Q0i3rand at NadAhratio afiy7%i Thésercryistallographic
The solid obtained then underwent ion exchange in a 10 N NHerr]NJ err]
sohuit | and adsofitivnichd@blefistids Grd showh iNTdbR-3 Blow.

TABLE 3
Sample X ray diffraction Adsorption
Crystallinity (%) SpeT V(P/Py=0.19)
(m%g) ml liquid N»/g
H-NU-86/2 100 439 0.18
15 EXAMPLE 4: Preparation of catalyst C2 in accordance with the invention

The H-NU-86/2 zeolite obtained from Example 3 was formed by extruding with an alumina
gel to obtain catalyst C2, after drying and calcining in dry air, which contained 70% by weight of H-

NU-86/2 zeolite and 30% of alumina.

20 EXAMPLE 5: Preparation of H-NU-86/3, in accordance with the invention
The starting material was the same NU-86 zeolite as that used in Example 1. Firstly, this
NU-86 zeolite underwent dry calcining at 550°C in a stream of dry air for 10 hours. The solid

obtained then underwent ion exchange in a 10 N NH4NO; solution at about 100°C for 4 hours. This



13 operation was repeated three tinmes in succession. The NU-86 zeolite then
underwent treatnment with a 2 Nnitric acid solution at about 100[err]C for
‘5 hours. The volunme V of the nitric acid solution used (in m) was 10 tines
_the weight Wof the dry NU-86 zeolite (WW= 10). After these treatnents,

and nagPaGrERhBed Bleciie P Rhissdin SRRNENE senlle T v sefosgt 3

These crystal.l ographi.c and adsorptjon characteristics are shown.,in Table 4
bel ow. &2 Abiiria adid spjuion at sbodt ?892&% S dionrs, Jbhe;vgame Vot the nitric agld seluen gipd

Crystallinity &0/()_ SBET V(P/ Po=0O, 19) (n}err]/g) m liquid

N[ er r ] {ig n) Mas 8@ tiges the weight W of theidry NU-86 zeolite (V/IW = 10)496 0.21 10
EXAMPLE 6: Preparation of HNU-86/4, in accordance with the invention The

starting naidet tesovtrsathivatss theezebliteSebtziaed was desigrdtal asHeNIU86/x tnpaseinlits H

Firstly, this NU-86 zeolite underwent dry calcining at 550[err]Cin a

st r eanygf ﬂfd}haa'ar%(f)ﬁl(bl!l HASfﬂlﬂl BRHS ratibT 28 2 dnfd ahNa/APFAITD 4o 'Th%ﬁé%?is‘ﬂﬁf_léﬁirdgﬁ&

exchange in a 10 NOG3 solution at about 100[err]C for 4 hourss.

oper at | y . i [ ion. The NU-86 zeolite then
underm%rg@amﬁoﬁgw?#%whguﬁqﬁi P?cﬁc%gﬁ solution at about 100[err]C
for 5 hours. The volunme V of the nitric acid solution used (in mM) was 10
times the weight Wof the dry NU-86 zeolite (VW= 10 . After these
treatments, the zeolite obtained was designated as HHNU-86/4. It was inits
H 20 formand had a gl obal Si/Al atglﬂliLﬁétio of 40.3 and an Na/Al ratio
of 0.15% These crystallographic and adsorption characteristics are shown

in Tabl e Sanisléow. X ray diffraction Adsorption
Crystallinity (%) SeeT V(P/Ps=0.19)
(m%/g) ml liquid Ny/g
H-NU-86/3 100 496 0.21
10

EXAMPLE 6: Preparation of H-NU-86/4, in accordance with the invention
The starting material was the same NU-86 zeolite as that used in Example 1. Firstly, this
NU-86 zeolite underwent dry calcining at 550°C in a stream of dry air for 10 hours. The solid
15  obtained then underwent ion exchange in a 10 N NH4;NO; solution at about 100°C for 4 hours. This
operation was repeated three times in succession. The NU-86 zeolite then underwent treatment with
an 8.5 N nitric acid solution at about 100°C for 5 hours. The volume V of the nitric acid solution
used (in ml) was 10 times the weight W of the dry NU-86 zeolite (V/W = 10).
After these treatments, the zeolite obtained was designated as H-NU-86/4. It was in its H
20 form and had a global Si/Al atomic ratio of 40.3 and an Na/Al ratio of 0.15%. These

crystallographic and adsorption characteristics are shown in Table 5 below.



14 TABLE 5 Sanpl e X ray diffraction Adsor ption

Crystallinity (% SBET V(P/Plerr]=0. 19) (nferr]/Q) m
liquid N err]/g H NU 86/4 98 469
0.20 5 EXAVMPLE 7: Preparation & catalyst C3 in accordance with

the invention The H- NU-86/4 zeolite O%@ﬁ from Exanpl e 5 was forned by
extruding with an alum na gel to obtai yst C3, after drying and
calcining in dry air which contained 70%hby weight of H Nk 4 zeolite
and 30% ofSamplei nal EXANPt@diffrmhpar ati on of caAddorptiol£4, not lin
accordance with the i nvebdystatinit) (%) The MNge86 uged(I/R=00i9% [exanpl e was
t he NHTerr] NU- 86 [zeolite prepared in Exanpl gn¥gof t/hal Reédhig |i nventi on.
However, H.NU.B§/4Prlesent exanpige the NU- 8% zeojgd € dijd nogagnderijgo

deal ummatrion. The FFNU-86 zeoiTte opbtarned from Exanpte 1T was f ormed by
extruding with an alum na gel to obtain catalyst C4, after drying and
calcining in dry air, which contained 70% by wei ght of H- 15 NU- 86/ |

zeolite and 309 EXANPLE, 9: ation f cat roperties
for eracking MM%?X atien ﬁ@cﬂ,‘& bgt‘%aﬁﬂ"' E MY dance
with the invention and catal yst C4, not in accordance W|th the I nventi on
Catal ytic evahedi- N@hgﬁmdltéé)btﬂilr@d feam Exampler § wasl farmed by extmdingivath an alumina
pressure. The feed used 20 was net hyl cycl ohexane. In the series of

cat al yt igel tb @btain cdtalgstrC3s aftersdrging\ahnd chlcming inldvyvairj whithlobstaihied 70% BB ghtast H-
constant, i.e., the space velocity of the methyl cycl ohexane feed,

(expressgilgesd AbkeaudBoy, sffalwhiags of toluene injected per gram of catalyst
per hour) was varied so as to obtain conparabl e conversion

EXAMPLE 8: Preparation of catalyst C4, not in accordance with the invention

10 The NU-86 used in this example was the NH;-NU-86 zeolite prepared in Example 1 of the
present invention. However, in the present example the NU-86 zeolite did not undergo
dealumination.

The H-NU-86 zeolite obtained from Example 1 was formed by extruding with an alumina
gel to obtain catalyst C4, after drying and calcining in dry air, which contained 70% by weight of H-

15 NU-86/1 zeolite and 30% of alumina.

EXAMPLE 9: Evaluation of catalytic properties for cracking methylcyclohexane using
catalysts C1, C2 and C3 in accordance with the invention and catalyst C4, not in accordance
with the invention

Catalytic evaluations were carried out on a fixed bed at atmospheric pressure. The feed used

20  was methylcyclohexane.

In the series of catalytic tests, the results of which are shown in Table 4, the WHSV was
constant, i.e., the space velocity of the methylcyclohexane feed, (expressed as the number of grams
of toluene injected per gram of catalyst per hour) was varied so as to obtain comparable conversion

in the four tests. The reaction temperature was constant at 500°C.



in the four tests. The reaction tenperature was constant at 500[err]C
C3 4

"15 TABLE 6 Catal ysts Cl C2
_Met hyl cycl ohexane 60. 1 60. 3 59. 8 60. 2 conversion
(WM % (derr]+Cerr]+(Jerr]+(err]) 15 63.1 65. 3 67.2
_ L 0
814952?313??“?/: E/y(\(A;M O/A/() r‘gsn?mrcmﬂmounijABLEﬁq 59 12 5 ° 3?61
12. 4 selectilvity.Catalyss s of | et V1 cyc Qhe&m.e_(_mt% CiTolyene Ga defr] )
14.9 1 2Msthylcyclohexbfie 1 60.1 16¢.3 6@Bectivit§o.8wm ¢ TH@2resuylts of
Tabl e 6 show t bevvessidralwtds €1 and C3 ¢of the invéntion arelnore effegtive
t han cat al ysjt C(bw/mzqr) 10 %not I ngagcor glancgsw t hit hegypventi ongi bn
particul ar, [the s&ll t&" ieg for 5 products (t¢luene + Clerr]), which are
En\évant ed |tor ducts reve%l the tendency of the catal ysﬁ to effect
rogen r |a| VVIITT,II 1 oY ﬁcu1ca o Tatr € FowerTtha Ot

cgt al 3st 4 wh (zsncfl ? ccordance ;?Lé he i nvent 94

electivity

(wt %)

C7 compound 13.1 12.8 13.6 12.4
selectivity, isomers of
methylcyclohexane
(wt %)
(Toluene + Cg') 14.9 12.3 10.1 16.3
selectivity
(wt %)

The results of Table 6 show that catalysts C1 and C3 of the invention are more effective than
catalyst C4 which is not in accordance with the invention. In particular, the selectivities for
5 products (toluene + Cs'), which are unwanted products which reveal the tendency of the catalyst to
effect hydrogen transfer which is an unwanted reaction, are lower than for catalyst C4 which is not
in accordance with the invention.
EXAMPLE 10: Evaluation of catalytic properties for oligomerisation of propylene by catalysts
C1, C2, C3 of the invention, and catalyst C4 not in accordance with the invention
10 Catalytic evaluations were carried out using a fixed bed under a pressure of 5.5 MPa of
nitrogen and at 300°C with a WHSV of 1 h”. The feed used was a C; steam cracking cut (5%

propane, 95% propylene).

TABLE7
Catalysts C1 C2 C3 C4
Propylene conversion 99.8 99.8 99.8 99.8
% gasoline cut, [P = 155°C | 22.6 18.2 174 27.2
% diesel cut > 155°C 77.4 81.8 82.6 72.8
Cetane number, diesel cut 45 47 49 45

15



EXAMPLE 10: Evaluation of catalytic properties for oligonerisation of
"propyl ene by catalysts Cl, C2, C3 of the invention, and catalyst C4 not in
.accordance with the invention 10 Catal ytic evaluations were carried
out using a fixed bed under a pressure db 5.5 MPa of nitrogen and at
300[err]C with a WHSV of 1 h[err]._The feed used was a C3 steam cracking
cut (5% pr Op%eaqg:%tgpg?ywu@q]ws sufficiently high BYEE for the variation in the $i{Al ratio of
C2 C4 Propyl ene conversion 99. 8 99. 8

99.8 the ac@@e ANUB6 phwsdsi tochavet no liffluent6 5D tik2adivity afScgtalysts C1,1G2 4nd C3 in
27.2 %di esel cut > 155C 77.4 81.8 82.6 72.8 Cetane
nunber , acdordande with the iskention andldatalyst C4, notifl accordance with thdinventlén. The reaction
tenperature was sufficiently high (300[err]C) for the variation in the

Si/A ratio pe &Elﬁts@ﬁ't'I'aBI% NoROthRN@3dvsts ©1 h@‘2’ ﬁnd‘@3'd?fﬂlié1ﬁ10€1ﬁlo%rhré Hﬁr@Eélédﬁ'vEy
of catal ysts CI, CZ and C3 in accordance with the invention and catal yst

5"0Uok heAERLARACH, bl L wbRVEsP 4 T iR foacledR) Gk RURARAL

catal yst's I nvention are nore se I've for
r oduct,i on of d| sel tal.yst C4 which ] i n.accordance with
Phe" | nviierdhe e teratuich for e LeshLodt i Bbopimpioghiy ﬁisggﬁl cap{ incTease, rk B saRne d

by a significant increase in the cetane nunber for this cut. CLAI V5
number for this cut.



1. A nodified NU-86 zeolite conprising silicon and at | east one el enent
T seleced fromthe group fornmed by alumnium iron, galliumand boron,

-.char ac lement T has 5 been e ed——-f-ﬂ—% e
f ramav\ﬂm"fmmlm Mﬂglﬁynt hesi sed NU-86 eol ite anfiTiig SHEET HAS gl obal
Si/T atonmiT rfati®o in the range 20 to 300. 2. A feol i tRePABEERdi ng ¥ o
claiml, in which said elenent T is aCkM8m 3. ion of a

zeolite according toclaim 1 or claim 2 from as synthesised NU 86
conprisl.ng af NUg%nmlm lcwpumhg\gﬂs;germﬂ atdeasy onp elament ck seleéted dromndhe group

met hod, usi ng at | east one solution of a mneral or organic
acid. 4. Ib?talmﬁnmim QRirés Ofallivén aad World) Characktisedrin3that elertens Tnigast Been
fol | owi ng steps cal cining as synthesised NU-86 conprising an organic

structuring é}&ﬁ di fbn?ﬂx'étﬁa‘?r?éﬁd?fc aﬂd th Rt it Rhs @glbﬁmtb‘thc faflo bhﬁm’i@ﬂﬁﬁ‘ about

450[err] C to 550 err aclid attack usihg at |east one solution o
m neral or 0%(93”' C aC| d 15 5. Preparation of a zeolite according to
claim1 or aim2 fromas synt he5| sed N-U-86 zeolite conprising an organic

structuging usi n, i rect, ck hod usi.ng at | east one

sol uti oé] ‘gg‘ nlﬁ&aﬁ?or@?‘gé‘?g‘éﬁ?i ‘Qc}’l’ o UMPB S ccording to claim
5, corrprl SI gg the foll ow ng steﬁ heat treating as synthesi sed NU- 86
conpri s¥ng aft 269laRreording tR claim g)ralggn@ iy which the Si/T molar ratio is moge:tga 23+ ur e
in the range 550[err]C to 850[err]C, b) acid attack using at |east one
so of a4.m neAakolite aocaydinmgdo any dne f claimsPr topd nmtwhich the SOl dnolgr tatiods & the Sange
claim6, in which heat treatnent is carried out in the presence of steam

8. Modi f i zpo@086 zeol ite obtained using the process of any one of
clainms 3 to 7. 18 9 A catal yst conprising at | east one matrix and at

leagf ofie zeplehhdrist oPMNIBE ZeBlife! s&cBiding®fo any one of claims 1 to 4 from as synthesised
zeolite comprising an organic structuring agent, using a direct acid attack method using at

least one solution of a mineral or organic acid.
6. Preparation of NU-86 zeolite according to any one of claims 1 to 4 from as synthesised

zeolite comprising an organic structuring agent, using a heat treatment and acid attack

15 method using at least one solution of a mineral or organic acid.
7. Preparation according to claim 6, in which heat treatment is carried out in the presence of
steam.
8. A catalyst comprising at least one matrix and at least one zeolite in accordance with any one

of claims 1 to 4 or prepared using any one of claims 5 to 7, at least partially in its acid form.
20 9. A catalyst according to claim 8, further comprising at least one element from groups IB and
VIII of the periodic table.
10. A catalyst according to claim 9, in which said element is selected from the group formed by
Ag, Niand Pt.
11. A catalyst according to claim 9 or claim 10, in which the matrix is selected from elements of

25 the group formed by clays, magnesia, aluminas, silicas, titanium oxide, boron oxide,
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claim2 oromﬁ"ﬂwn i y one of clains 3 to 7, at least partially in
its acid for§ mmmumyst according to claim9, further conprising at
‘1 east one el ement Hrdm groups | B and VIII of the periodic table. 5 11.

_A catalyst according to claim10, in whil8h said element is selected from

the group faqr by Ag. N .,and Pt..12. A catal yst accardi t o...any, one of
cl'ai 0"t o Ao Ryt enEHhaEh tgdlum proolel ¥onREr Siebnes, PGP
formed by cl ays maginesi a, alumnas, silicas, titaniun oxide, boron oxide,
zirconi a, alaﬁﬁich‘l‘rﬁﬂ*} phosphat es, titani um phosphates, zirconi um phosphat es,
silica- 10 ~alum nas, and charcoal. 13. Preparation of a catalyst
accor dildg t Prepeyatiomeofiod cathlysthaccording o any ong of slpims Setor | kbpmixingad magrjx andn
form ng. 14. Use of a catalyst according to any one of clains 9 to 12 or
prepar ed i n zackiteythemformiag h cl aim 13, for the conversion of hydrocarbons.
15 15. Use according to claim13 for the oligonerisation of

Cl esr] -18] er Jsefalcafasyst {tbcbﬁﬁn% 1oy Gne DPBIBIY 8 1d FPOr REpAEERUEoBRARR Vit @hith
catal yst being disposed in a Tixed bed at a tenperature which is in the

range 50[err 4 sure which is in the range 2 to 10
MPa and Wthlbgf*%eu%b%%ggg?%rgwpﬁv rate which is in the range 0.3 to 4

vol umes per ¥l Ui% 2% 15 afh i3 ol olgemerisation of C,-Cs olefins in the liquid, supercritical

or gaseous phase, said catalyst being disposed in a fixed bed at a temperature which is in the
range 50°C to 400°C, at a pressure which is in the range 2 to 10 MPa and with a liquid
10 hydrocarbon flow rate which is in the range 0.3 to 4 volumes per volume of catalyst per

hour.
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