Descrlptlon _ ' . 00 96 479 This invention relates to a

highly crystalline zeolite material, its preparation and use in catalysis,.
partlcularlyfor aromati-zation. In M ar it relates to zeolite L wh
Cy|lndrl% sPhol ogy. 5 Zeolite L has been known for some tine AN

adsqQrbant, and in US 3 216 789 is described as an al uninosilicate of
fornul a: 0. Yhid jr@erftion r§latel to] @ highly BWaﬁan@lté)’mate[net lt§ prbParétivincang uisé irccagalysis,

exchangeeﬂ?l1 ular, T°bﬁ’°ma" H?'é‘rgéafﬂc"éﬂﬁ lateg tg zeglite(}- ;‘ 'nﬁmlﬂn phology- r ay
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2.46+0."8 1w MFE&""Q‘"EMF& "rg ébav%ﬂt s fmmdxto Shsving an Krayeliftragtipepatiern US
-3 216 789" W’Bl’f?ggg'gc'?vgtsgf' Fart ‘é zeolite froma -30 reaction mixture =
conprising nole ratios: [err]. © 184203 0. 33- 1 [err] : .
0.35-0.5 36 [err] : . 752100428 [err] - ' 15-41
40 - "fhé silica to alumna ratlo | NBPUEODAr eact | on ni xture i's
S|gn|f|cantly hi gher t han t he ratlo |ﬁr formed zeolite. British Patent 1
202 511 describes a revised zeolite Lg E7 rati an usi ng | ower proportions . -
.of S|l|ca in the reaction nixture whi gay<@aprises nole ratio of reactants e
as! 452 ., . 3.28x0.Rerr] 0.7- [err] '
.6\23035[err] ] .6795[err] 317+°°1 : ~ 10.5-50 Th. ratio
[err] .is preferably not greater than 3571E g| ve a "dry gel".. US 3867 512
. di scl oses.za preparation of zeolite L. g@m@ reaction: mxture haV| ng a
- ol ar esnposition:. [err]. . '246+000. 3-1 [err] :
~0.3-0.6 . 60 - C 242401 ]
. 10-40 '_['e?r] o .. 15- 2a%£0.01

- .. The preparatlon of zeolite L described in US 3216 789 oompnses crystalhzmg the zeohte from a
.30 reaction mixture comprising mole ratios:

K,OI(K,o+Na,O) 0331

_; | - (K{0+Na,0)/Si0, 03505
* SI0JALLO, 1028
} o | HOAKOHNO) 15—41 |
E*! R 40 ,ze'dl':’:e silica to _alumma ratlo in this reaction muxture is srgmf' cantly hlgher than the ratlo in the formed o -
o ~ British Patent 1 202 511 descnbesarevised zeollteLpreperatlon usmg lower proportronsof sllloa in thef‘"' '
\-/ - reactlon mlxture whwh compnses mole ratlo of reactants as o i
foo | . o K,onx,oma,m o7-1 T
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fl'he retlo HgOI(KzO+Na,O+S|O,+AI,0,) is preferably not greater than 6 to gwe e "dry gel" o .
uss 867 512 disclosee a preparation of zeollte L from a reactlon mlxture having a molar compositlon;- '
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~in which the silica source is a gel having a least 4.5 weig percent water

and ‘prépared in a particular 65 r@,%@’ 33 4 W Q096 47 L WIlkosz in Pry
Chem 409 (1974- Chenical Abstracts 3 (1979) 573478 describes the . '

preparatio &G0br Gn8mlaos FigTm-aCraynitalRsirastss sl 901 FBLA7R4T8 gescribes He; prppacation
sol ytj Onoﬁw&pf%&mwihrs'iw] preaaresidy treating, m"&ser'ag"q’ﬁ RtCjefusiiie vé}'g{' g:ﬂﬁ th a
second ssddivm bydraxisiet wilh? ses ggr%'?‘%‘ Saipele A houria ;’%ﬁ’@éﬁ& e Prode hase]

sodi um heagi %VGE”SQQH :(jﬁ'g P12 (NS Pr ours at 20[err] and 122 hours at
100[ er 1 SO0 T2 LRl & dri 1
%

UoRAE\CAKallahsii NaukSSSR] el 243, Na 2] pp 438—4#041978) deagribe the

Tsi t si'shjrhiesis 6f zeaMte nﬁaaumg-fmdﬁmdnmmhw- Thejgsls yged had the,foljoming, 4
(1978) ‘detwmrir@ies:t he synt hesis of zeolite L fromalum na-silica gels B
cont ai poi,._ng tributylan ne. S®séQel s used had t#e following nolar ratios:
[err] o - 25 ral. 1 [err] 0.72 15
lerr] - .20 ['eﬂ'g?;ﬁa’&;__f_qu? P .?80.;5 Y Nishiinmura in N ppon
Kagaku Zasshi 91, 11, 197¢k,0PRa,008i6; 9 describe®2in general terms zeolite L
20 preparation froma synthesis mxture contaipi-ng colloi'dal silica,:

‘pot assif&im al umi nat e -and pH1QUES MGy dr oxi de *h&ing a [err] ratio of 15-25,
but exenplified only two y&,thsi S m xtures hgging the follow ng ratios. of
conponents. [err] and 25 ?é *Frety et ‘a/ in CR Acad Se Paris, t275, _
Serie C 1 23sfmaraiid Rippéricagatuctasehdr, i, A9710mo\0e6—ddensriven in gpnerd! tymprsolia L |
whi ch par jrbgaratibn hWoinca syaithaisis obitere m@nio@aollowa‘@'garf T M nabia MMrds fhomg eHaed -
oyl nder shydioxide waving S8i0vAkPomlieofismas b REmPYIES 58K MU ESTT I'bes zeol Tte W,
‘havi ng a fotiaviess ratiotof comPpIBBsed as nole ratios of oxides, corresponding to
[err] wherein R represents atd,0a8b,:2050,080H,0ranllavi ng a val ence of not nore
than 4,2v represents the val ence of .R and w can be any value up to about 5,
'said zeolite having an X-ray PoResP:ifN9+¥MPon pattern essentially as
shown in the follow ng, tahle:.| 1 fobd e elbktrOh micrdtedpalekanination of
intensity 1??9{51? \':gic Cﬁm@%e"%::{;%{ff fﬂ:ﬁ{i ﬁ\%g%&nﬂ& slightly deformed cylinders with\yem5
6.-500. 16 Yariable dimensions. Mb5.910.10  W4.61005 . -

S : US 3298 780 describes zeolite UJ having a composition, expressed as mole ratios of oxides,

S corresponding to o ' '
- 0.9+0.2R,,,0:A1,04:5.0+1.55i0,:wH,0

36 wherein R represents at Ieasi one cation having a valence of not more than 4, v represents the valence of R

and w can be any value up to about 5, said z_eolite_having an X-ray pqwder diffraction .pattern essentially as
~ shown in the following table: ' S o
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- (162.:8[ze6litd grystatd dré foinhed. Zeolite Ul & déscyibddak Ravirig@earlycibi
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2. 66+0.pdpared by a process compr-smHVprepa@ngO% afiedud rEPBAEShINYN &aﬂﬁ@gec%&psa{m“ si ”@
prepa;mxgremda uww@twaeefcdms. ®okspbndiny tvavi ng a conposition, expressed as -
m)leratlﬁ'Q f 169(? gdlngto[err] of from6 to 30, [err] of _
fromg. 30y ,fr':ﬂ'lg) R0 /[®Pr] of from80 to 140; and maintaining-said

r eact anna g &d.maarreaefa @anﬁa.@w{eﬁ,ph%w&alé%ﬁi%ﬁgs%&ef {trﬁuégg: bed

- as hawfﬂgp"mem fromi005ghiaoed crystals with a crystal size ranging upvvard

- havi ng ‘fan

from 9. 05 Gfi 5 degsrigesgalits AG1, creleteﬁ |tq)ee§htzéomverzs th@molar corapasition gtherthan t e L
e’ rml ar conposition other than 10 water: 1.050.3 [err] wherein M

 is potassiumor a mxture of 1 g0 Mo MANG-FsigMn and an X-ray powder
- diffraction pattern 15 substantlally as set fortf‘n in Colums | and 11 of
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t he f olwhesim¥ is 993?96‘“'“6%6 rixtpre|of potassiupoand sdivry, and ah Xaay pdddeniffvaction pattern
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tng.ﬁ$epared by reacting at Ieast one alum nium conponent, at |east one
.silicon conmponent and7ag | east osg al kali 78@tal con®nent, in an aqueous
medi um .t he -sol e or major silicon conponent being a water glass having a -
nol'ar ratio [err] of 3.56% 4.0 to ¥Pve a re&®ion nixt'ire with oxide nol ar

-fatios’fh-one-of the follow ng ranges: = 0 QR 479 Range 1 [err]
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Zeolite AG1 is described as being prepared by reacting at least one aluminium component, at least one
' 68 gilicon component and at least one alkali metal component, in an aqueous medium, the sole or major -
silicon component being a water glass having a molar ratio $i0./M,0 of 3.5 to 4.0 to give a reaction mixture
with. oxide molar ratios in one of the following ranges: - . o e




25 It ‘was subsequently found that zeolite L may be .used as a cat al yst base
in aromatization reactions. US 4 104 320_di scl oses dehydrocyclization of
al i phatrc conmpounds in the presen(% rogen using a catal yst conprisi
zeol'ite L and a gr oUp—Mt—irBt-tr—i-A—h-eR—t-he—zeette—+—+s. of the forml
30 [err] (where Mis a Bengedn o%O#MiQance n) but the’sMica to. alumina rat|
may vary from5 to 7. Zeolite | ti bed as o grntheformo
cyli ndgr cal crystals a few hun(I;(F o(sj'hpe[%%dr’ons in dﬁ‘iHbé’ East -
“German Patent 88789 discloses dgbykio@ay©)i zati on eysngoa cat aI yst forned
froma zeolite precursor with a silica to alumna ratio of 5 or greater
which is deal um nised to give. aH8ffP¢Ma al uni na B of up to 70.

Zeolite L is nentioned r 3 I:uropean Pat, Appl i cati on -
“Publ i d8tion 40119 disclo ﬂ§" % 20 ?eﬁ#ﬁ’r dcyclization pr g'c%ss operating at |ow
tpressure (1 to 7 bars) or Iow HKgo-#Na,dsitg,0C ar bon masi08ssi ng a cat al yst
sconprising platinumon a potassium40 zeolite L BE 888365 descri bes
';j'dehydr'(ﬁ)cycl i zation using a cat dfP4k08mN i si ng- pl aPPrlhy. rheni um
f(incorforated in'the formof it ) and sul 0 give an atomc
iratio of sul phur to platinum nfﬁ’gﬁg‘f@t)’w;ﬂ& 6.0n A2 7%§Tﬁ?ortr crystalline -
al uni nosi | i cate base SUBBNGRS3 Z eSIOVAISO,L BE 792608 dizgchmses the treat nent of
tzeolite L for use as catalyst in isonerization by exchange w th anmoni um
“and, cHPonmi umions. It has now b®eNaeRRPet hat a n@#Pz&Blitic materi al
hawt ng some simlar characterisgpggoiNaifolite L byl 48 having a _

‘*:char acteristic m)rphol ogy and size 1s part icularly vaI uabl e for use as a-
icatal yst base in hydrocar bon COMDAKO+dlagO)such as ar2s+8ed zation.. Thus, in
jone agpect this inven =T ay drffractron
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(where M is a cation of valence n) but the silica to alumina ratio may vary from 5 to 7. Zeolite L is described
as occurring in the form of cylindrical crystals a-few hundred Angstroms in diameter.’
35 East German Patent 88789 discloses dehydrocyclization using a catalyst formed from a zeolite
' precursor with a silica to alumina ratio of 5 or greater which is dealumlmsed to give a silica to alumina ratlo
of up to 70. Zeolite L is mentioned as a precursor.
" European Patent Application Publication 40119 discloses a dehydrocychzatlon process operatlng at
-+ low pressure (1 to 7 bars) or low Hy/hydrocarbon ratio usmg a catalyst compﬂsmg platmum on a potassium
- 40 zeolite L. BE 888365 describes dehydrocyclization usmg a catalyst comprising platinum, rhenium
- {incorporated in the form of its carbonyl) and sulphur to give an atomic ratio of sulphur to platinum of 0.06
to 0.6 on a zeolitic crystalline aluminosilicate base such as zeolite L. BE 792608 discloses the treatment of
zeolite L for use as catalyst in isomerization by exchange with ammonium and chromium ions.
o It has now been.found that a new zeolitic material having some similar characteristics to zeolite L, but
" '48 having a characteristic morphology and size is particularly valuable for use as & catalyst base m L
" . hydrocarbon conversions such as aromatization. = - -
: Thus, in one aspect this invention concerns a zeolite havmg an x-ray dlffractlon (XRD) pattern obtained.__ ST
wnth CuKa radiation havmg the following significant d(A) vaiues . e
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2.190.01 and conprising crystallites of which at [east 50%are in the
‘m of " distinct circular cylrnders with a rrean di aneter of at least 0.5
cron and an aspect rati.o of at” sqqé) ‘.}g The above XRD lines ~ i~
aracterize the zeolite of the |nven # nd correspond to those _

-denbfr ed as characteristic of zeoliTaBlE An US 3 216 789. The spectrum ¢f)
Lhe Zeolite of the invention will al so g'é]neral ly show addi tional lines,
qore conplete listings-of the d(A) valbEd4% or spcific rraterrals of the _
fnvention are given herei nafter. 1n g¢BRlds the ten nost proninent peeks in

the XRD pattern of ‘the materials of the Invention are gr ven in Table B

bel ow. 40 TABLE 8 16.1[err] 0.4 50 . 6.00+0.04 _.

3.660.02 3.470,02 3.28.0.02 3.07.0.02,~ .2.910.02 -  The posrtrons and
rel atiwe intensites of ‘the X-ray Ires4‘57a'roé’4found to vary ony slightly with
changes in the cation formof the mat gagsloq- However the intensity-of the
I'ine at.'d=16. 1[err] 3A -has been:observed to. be nore variable;than that of
other prominent Tines. This is beli evé-ﬂ"—'tO@Zbe a result of the sensitivity
of thiggzpeak 0096 479 to the pr epagg.} %P of the XRD sanple and not to.
signi ficant changes incr ystal structlre of the zeolite. Cccasionally, -

~addi tional |ines not belonging to thezpéselogrn for zeolite L appear in a

pattern along with the X-ray |lines characteristic of the zeolite. ‘This is

'an i ndi,gati on that one or. nore addi tréh@t‘mérystal line materials are m xed

' h; zeolite L in the sanple berngte%éﬁ |sapreferredfeature of the -

__|nvent|on that 6 the anount of ‘such a 'tronal crystalline materials is

mnimsed in the zeolite material as 2yndoleesi zed. In particular, as |

di s_cusg;d in nore detail hereinafter, it is preferréd that the synt hesi s of

the zedlite of the invention is condudB®893o that the ampunt of zeolite W

.in-the product of the synt hesi's is m pigdligped. Further, the synthesis of the
"zeolrte of. the invention is preferably conducted such that the product of

t he synthesis is substantially free of4amynadd| tional ‘crystalline phase
gi-vi ng’?rse toaline in the X-ray pattern at- 'd(A) 'val ue of 10 6.280. 05.
The particul ar X-ray technique -and/ or 233988 at us enpl. oyed the humidity, the
t enper at Ura.codh f f n '
vari abl eSdlar&Pt&rbﬁ;ﬁantg w&ﬁg?g:\;ggtan%ﬂ Xl%ti'ghéfodﬁg;%n a?ﬁfglgee S Inﬁ B n
‘the ar £ of - The govq;x BB figgs|c ‘h{thezeodtefd‘ thé driviesition amyor&hﬁﬁd CAthos idéhtifed as
-variati ongafaﬁe alite § i E WnT’t?ﬁBMfP'esf He zQOhle OKthP inyerjtion @4l alsbtgessraltyhe

o e e R

4] . thé?vvr Se knovvn to- those skrlled in.the art farl to show al | - of :the
tdpul ated X-ray 'lines, ~or show & ‘few FABLESR ones that ‘are perm ssi’ ‘bl e 0. the
. syst.em of the zeoli.te, -or. Sho - shi-ft in: posi tion or sl-i ght - change
nt: ensrty of sorre of the X—ray Irn ‘°‘|'he zeolrtes of-: t.he- J'-n_,ventl on*are
- herei. hafter r_re’"“ZO
ut _=ons are: pessrebl €:, for '

| um nost I i cat es though ot her eI enent-al - Subst'r
mpl e a1 uht nr um mary be SRR 391:0.02.-,__ :

‘3esx002
I BTN 3.28:002

- 3.o7:to.oz"i..-._.t.-.=_ i e _
- 2814002 v T

S "2 ss:o.oz 2

e The posmons and relatuva mtensltes of the X-tay l‘nes are found to va :‘only shghtlv wnth changes
S tho mon form of the. matenals. However, the intensity of the line at. d=16 1+ 3Aahas been obsowod to L
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(0(9- 1. Bpdasibhially,sladitiariahline’ het balotighig 10 theGiattarn Fop Reblitell, appeat b afgatieth Blobgowith the

substituted by gallium boron, iron and simlar trivalent elenents, and

silicon may be substituted by el ege& ch-as germani um or phosphorus.
al um nosilicates preferably have Mt i on (expressed in terms of

rat’i os ¢f mbhe S12tionl oFLtheSRAD SoMpitSdndi idt RNSighItcaH Shan@ésTh cAbtal stacture of the zeolite.

prefer aEiff ﬁ:reemhﬁaﬂertsnc of the mﬂ@ Zbig|ig an mdmoer;hﬁlosw@i ﬂtquaqlmmqn@n"have :
r i (eaq: @tmn
hl gh °§FF?'ﬁ| chEE&}?&nam lin m enals?géésﬁnﬁ%g X-pfaq ol e mate a as ﬁnth |zaef‘§"t

( Wi t hou honit y.
be rma:&téﬁ e@oﬁdat@a $otRattHe aama«arztaan sﬁmmarslmmtzhﬁ _
ar e as f dhre syitgesisef the zeblite of the iovantidvds Rye@raply mm(tdhact&ﬁat the@dotilictaftble synthefidid

pl ane (eu!etagtwytrzsofﬁaradﬁitrenazmﬂtnreehmwm tige to linejinthe Xrpaypetesmat (A} valyeof peak

b 85,?31%%% i el i .l%iaé' ok S chr iy ™

- zeol i t'i enod®eieNedan tHeQari -ma sRldgPaphy las:tsusmsdate hriationg inl the & .
. measur e poé:trdnhend:untpsmmb lof the Xyaydines, ﬂwss dat'i@lvgl lreinl® identity theaeelitesiof thet ween
Bl o L s T T
- determ

o zeoli tesEe E’ﬂ“' fﬁgmes given ereé‘h fhe '"E?J?gs(g g'r1 n‘;éwas(ﬁe osen.

: The exch angﬁabdn&s eaﬂne iideritibh dre gmbwlanimaméams Jand Will\be Besciiie@ hergiakftey in terms

pot as¥ whplutinosificates, shough oitet elemmtal au mutmr@farel\msablbéovret ple atymiinjuro mae rbe
sari ons suksiiytes by-galiim berap; ironiead smyaregg ‘%3; g % v i s

“rubid ST 4 gee ¢ 5o d
grggnleralu;?g/x a%%\a/sqg& %he‘%ﬁ gm‘l enera orrru ) "x (the m)?g
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ratio2s{err]) is nore preéferabl yo#mmﬁ;owz:,aasnb,rmst preferably frome6.0 to
6 5 The aI um nosr | i cate forms _Of the |nvent|on égbe hydrated typr caI I y
lff

r nv e hig S gto el b' f ra ion ern %tr%atg r or
bas e a%ﬂd 'ﬁfehtb rg%Eaks. ta#i:ﬁ Qh sta ard by
pr ef eaaahbeﬁp ring &te B carae Be [r&HIRIOR s ﬁi& 22b Iiblaﬁ@ rrcrmulswo amraaa 221 I fddie

-agueous (¢3.91+0.02)\folrthd adhtfcanmriaeofiherumtenqmnepm rtisxpeakgred for the neflgctioe frdehthedtiat ed

by heat iniage ([d524649. O%O%theettamﬁh aregg oftha-220.and:-32)) safiections qfhe .

nvents S T P S ST A bed

| N MD§sC Elﬁi etlo @Jmedqu? t%l &td“ett) ahtﬂ“% Exathipled-ien

dr sti ncthereinrmu pafassw-.l. Okds dhasea.cannr ng el ect ron mcrographs. The terns
"cyl i nder " TR§\skchdhgeableydafidhoi i gineraldohuleIGsveR i 6rbria woﬂéﬁ:ﬁf beRGt. .pa&sk.bﬁlf@r%

_havi ng g Mtol el rbptace Gy sihalpmmri's sachCas|alialtiand adalinkosaith efdtals f608xaMple sodium,

© geomey ymP‘Hw" 9rscaesium; GThe datipoMadiohl03\s preferablyfeam §Oh & aﬂ%@ndbyerwd"v rabovesli ng

parallelctd °&ﬂ“ tf°r'r"t?é*§6°'ag'etaa°§' p:ALO4} s Morp ﬁ%v%%r@@’anﬂmsvnﬁwbw

“parallel ™p Yorthle bR avsdé'i\t/&QtGd Gliy-With 6 6:@%%%{&%?

1 et i nt e;mladletdi Aeag R ugddlat b rdagreaamna néftérYythé Fédlite GPihe irivbritioR

# havi ng npreferablg first alvined tor oﬂeawatet umrml pelipamiic\fionGaqlayDs geld a lopdyatdddbrinagiraphi C
3if aul t % onrengresl and this Gmay be%
Yisubst ant i alSkanning eleoteord Micragebh (SEMI btithe erytdrinldl oF the(itventianl showhas 3o Ba@tveAN)

vdegted Pxiheating. particles of the 55  invention are
“and ref@?‘&ﬁl umsmaﬂm%wm he“qfaﬂwmﬁ@ﬂagm Pl’eiemmhetpﬂ ajs,df ithecavestion

er i irculs and
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LWthin thsetrqfrt peaive iEsaindlerasd nbefore for the conposition of the = _
3.reacti on %'3 ‘tg'?@‘ 8Yiag thecperformanes s gatplyts Qfé"b‘!‘“ﬂ’é?'d@s‘“ﬁ?ﬂi‘zﬁpkaﬂﬂ"?ﬁ ty

to gi ven fopgl 2 ?’al uminosilicate product. However . att hough----'f'-
ithe [eg,rkx,r;@idpprgbap,hgn E,eﬁg%q_n M xture may vary-over a wi-de range:fhe . .
f:lerr] rati oA synthesiegd wasl paparpd Révingai fyslsdmmotnposmnreebraiswml ryiol o fi phive
i 5.7 ta 7.4, The hi gher the. [err] rati-o’in_the . reaction-mxture, th
fthe ratio.n the product. Al sé ‘&Qcﬁ'ﬁaé%‘éﬁ"ﬂ’& inity [err] tends:

j I ncr. eaa,eﬁlpgel[,ﬁgsr‘]m eegr,ﬂ fblp,‘;,he fornmed product...Di | ution of the reactizo
moxture W td3.49et & aliiiiuin Hi@rokias was aisSdivel b9 Homhg }n b hdueod Sofutibl 3F1 51 4Pg of
'_-_ i ncr eas e pothsiujrehydioxidepeliots (88%{pas KOHDIL 100.2 g tofdma solatitini A0 After Siagdiution any waterfoss -
: was corrected. A separate solution, solutnon B was plepared by dnlutmg a225¢g of colioidal smca (Ludox 'I*-i. -
' HSdD) with 195.0 g of water. -

"Solutions Aand B weremmed fnrtWo minuuestoﬁrm 224 gof gel and. ;ust before the gel became fulhv

12 . .




as t Chyl anmoni um and t he presence of ot her potassiumsalts can be
used: 'se the [err] ratio, but as aeaférfisd her ei nbefore this may al §Q
resu he formati on .of other zeoli Particle size is /7
al se €GPy whd'ParGRIBPRI Tefidiined altbtfavés Brohdatia :maotwna heldROMERbhYerdtli8 for

ohowsel tabing sbouhaystalegionof from 0.5 to. 4.0 [err] but within that
ger _pathei feimedzeolite; wag engmwm@up wi eam-pabteol-te\kéf'rawdiiﬁmm %‘” pattern.

b e R R T

crys )

int reglo -of 150[err nd at- thls terrperaturethe crystalllzatlontlrre

may rom rrgsi ?gf%‘ iIg rE§a 5o typically from48 to 72 hours. Lower

t enpe b the ipRREHuFe Lt XM pRMELT U6 Bd6512 Whidh is judgh 96
479 the desu m@ch.qabadumttnat pﬁmaeaacuhammfprdvmsthe inast rdlévalit@umpari@srewirobs inodntion,

i gher tltimuegh ateamﬁ iarup 3862812 a:s& qui:;g;:"ee’tag'ﬁlig@ ﬂ%r)ar%fflg“% |ht%?x'g?uwgo'§
Br a1 @ polytion ﬁﬁ? (}E

b car i Q;eﬁbqu {‘/gm ?‘.H’Tﬁu‘s‘m&?g‘g 05 iﬁ%’hs pressar e,

- general ly f‘nconu@ame&on uaésrchabw&m ROREChrE8 hours G aa.y pRIE Wes §pRAGY S Exdnﬁbtef
~ pressure Wil [The gejudombinktimowess: 5° crystal | i zation times, Following the

. preparation as descri bed ‘above the gbx;uim@;hlzo@fzmmy be separated, washed -
tand dried in the normal manner. The products of the processes of the '
- i nventi on- &egod thypvprndiluts, eriskmare alkalinethan enwired by theprasent inventian. :{X‘e product wagpéeolite L
c %gam nant &pYeniamed ne crlindricshavisniess whigh aneithy characisiigtis @rodust ot Bppprespptyigvention.

; these produc%gmbg}amtagw,,gmpﬁ@m bER&hiMDS it My be desired to conbine
-'jithem_v_vi th addi t THashthésis)irboaliurb Bésckbed TV Nishituta, Niip6 Kédjaku Zuashi B1i13, 1970/ ppho4aR9

: ext ends t 025kl repeatbd taprepate a géiecdmesitioround t hat the al um nosilicates of

‘the ‘inventon are excell ent catal yst an uséd in a wde variety
:of catalytic reaction. The particul QBQW%AE%WBQ%[ he crystals appears to
=aresul 1 ina paistwdsWhatanisdddinl s domsave A 106@ial 88 hdedd. | Y active nmetals with a
;SUr pri si ngss esi sheuapsh distigdtreas oftglsahicht ard motkedilutel andtof Gigh aikalinitgl ehiah irétjdired foh the -
+al um nosi | i caressntisiventivp. Tm‘pmdwtghthh&w@pmmﬁame wan pssentially ZgolihWempt gedlited. and
it hem especi althefe ¥@¢ P drateofcleple y19f ChinPMteat i ons where a low acid site
,st rength is i&m&? HMp ych as aromatization. The catal ytically-active .
imet al (s) ey Repetitibi® bf gxa@ié Sapi@w0 VIII- nmetal such as platinum tin, or . -
ger mani um as deAcyntha gehwhiSprdpatdd/hading ,suh;taneauc ehdhdongbsitin debcripédiini axum:lalscbf oT
ar heni um as dd§t308h(eduivaienp e GB1200R V64 or BE 888365 In the latter case the
{cat al'yst may for appropriate circu b, |1g@_g6por.at e hal ogen as _
§descr| bed ig US 4165 276, silver a$ és ‘be 4 295.959 and US 4 206
¥040, - cadn um sy gdEAGhinkAthybrexilwete 395lv9@ﬁ aﬁlﬁlﬁe&ﬁ séiuttoh of f518 gfs ofpokaatiuth hidffoxide
glescribed in (8B pure BOHDIA 30.9 Yibs bvataetof&olm@&Zpaﬁblotaicaa# Herosh200 iverg @Oxesi with 5549
_ak@yst conpwﬁréfproﬁmfwwm Ecﬁow 1': $nlytigns) Atapd 8 wmm"gﬁtfw 'ptﬂeteeanameyformed '
a

om0 L L R Mi%“é‘ ind inéh wf'ﬁg

mutes to .

gesults in 25m.a{u r.:em nhﬁcaic
preferred; estmeptodddue of DT t818098 DinldﬁﬂgUlthanth Prepedt inGehtioant edrievariat ﬁlél@ralkahmty,
4l unminosi | | catb!! efw'eelvmq pl!mm@«wmdsmﬁqem!yammeyst S conpri si ng the zeolit | c

material a al l.y-active It .may also.be useful to .
fncorporate |,;§f'§n )é déﬂ "“fvﬁ gemn?/ﬁr‘i‘tlon one or nore materials
substantial ly | nrég en FEREHARIG | RikTepeatoWith Biffbra afBlrité ofalumiiiurh Brektdt in the.
&npl oyed to agah Tbaagelsebmhderaredimﬂhd i6 Dalite ‘mt&wstow eralits on inditatiboofit bbegined.
Eeastance of t éﬂﬂwﬁ 661‘4; 40SiQ.;76@H0h p mple 2 (2 B&'Ezpﬂzﬁf\ :103{Qy:160H,0)
41 uni riosi | 1% '§g,°dﬁ Q@g@ W'p@'* gaP ylely ég'&' ur;g,g;;eem; =
__g@nve_rsrl_._on of(z Whﬁg ,Q,vy\/gllgfge ,e,o,fp FI

at al y t-as ‘descri bed a ove under appropriate condi t i ons- t o] br | ng

, .= Examples 4 and 5 and Comparatlve Examples D and E

60. Variation of water content . ' o

' The procedure of Example 1 was repeated for further syntheses usmg vanous amounts of water. The o

- gel composition and results are given in Table 1 below. o
Example 4 (2.62K,0:A1,0,:10Si0,:120H,0) gave good yields of cylmdﬂcal Zeolite EI.. but as the water_ L

.content is further reduced thera is a tendency to form clam-shaped particles. Comparative Example_

262K,0 Al,O, 103!0, 80H,0) resulted in a high proportion of clam Zeolite L. . _
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about the desired conversion. They may for exanple be useful in reactions

i nvol ving aromati zati on and/ or de._rxdrocycl i zat.ion and/or isonerization

and/ or dehydr ogenat i on reaction 89T articularly useful in a 35 N
process fog, m?eﬁﬁn & as.%ewewateasutmrmlzmsam@d..nes.mtdaqxarm butas [~ X
hy dgocaréess ihdle dU/OI S Zadli W. AN $20@ofed HE0 inTotnpamative Sxamipie Bf
from 43QZeelité]WTp&d&5IBaﬁieHM t h a cat aI yst conprising an alum-nosilicate of th

i nventi on haV| ng at Ieast '90% of th'e exchangeabl e cations Mas alkali metal .
i ons a‘h aﬂ on EU'P '“%t“ﬂ“’éafé‘?’“ Vi1l metal having dehydrogenating
activity, 52s9 xﬁsrm@rantm%r s.i.\.ar toneafm $11 K elsigBl Y ERHNRGRT VARRBrribdt O.

- aromat i Colak Emr- Tasle 14Rcreasing l3ficdi ddf@AtSresulteqDinaindicdabinig amnett of comtapunating d

“out in tismmnmmedesuranbm@wsmmanbmﬁﬂawW'BEZSB’%@Q;SG‘EME}!E@SWV@“'H%B

ey ”r?'?r%%“tﬁtrrm%r%tt SR

.the life a' conventional |y prepared zeolit

“invention w IT now be described in nore detail,though only by vvay of

Sl ustfﬁﬁflxamgé;srsmq et 1‘0Md009 r@xaﬁapﬂﬂwsa‘n@dmal uations, with.reference. to
the acon¥{sy S E%ase%egeﬁgki QIso

her ei nbe n9£€ r’E Eon ﬁ%&m It e %ﬁHpﬁ OFtb DPARSILAN)S (ERbmple
: conponen )SgaO z rFe S¥ lﬁgﬂe eoliQ’]LTNhESan@ﬂ& Q6 irtdiedifa trel ot shayé accthe used
;in theoEmmdreEauen the production of al um nosi | | cates of the invention are

. shawn as ' criloweetassitemeantentaf 23§ mpleaK.Q (Rerap- Ex(K) 'I°E“°SG'“‘ low qeystalljpjtyeA high

£y eact | onPetpsslufy eantent akj3.4 ojes K@ {cAmp- By ) gay8 3 T" anep PralEn as solid -

.--'é.ClrcIes 4dentified by the |etter -of the Conparat.ive Exarrple and Figure 5
|s a gisaph shovvr ng the perforrrance of catalysts of the invention in

+ ar omati zati on agai nst catal ysts, based on conventi onal zeolites. 65 Exanpl e _
i1 Preparatr on of zeolite L A synt hesis gel was prepared havi ng the

foI | owm ng conposi t'i on expressed in mol es ‘of pure oxide: 2.62 [err] 60 This
gel weg prepared as fol | ows: '23.40: g of al um nium hydr oxi de was  di ssol-ved
thy boiling in an aqueous sol ution of 51. 23 g of potassi um hydroxi de pellets
j(86%pure KOH) in 1002 g to formsolution A - After dissolution any water

rI oss was corrected. A separate sol ution, solution..B. was prepared by :
drlutr:;}g a.225 g of colloidal silica (Ludox [err] with 195.0 g of water. 65
«Sol utions A and B were .m-xed for.two mnutes to form224 g of gel, and just
ibefore t he gel becarre fully 12 = 0096 479 stiff it was transferred to. :
:Tef [ on-1ined aut ocl aves, preheat ed to 150C and hel d at that tenperature for -
&hours to bri'ng about crystal li-zation. The -formed zeolite was highly -

_;-crysta‘f"lrne vvrth a typr cal zeolrte L X—ray drffractron (XRD) pattern
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content is further reduced there | a# Qﬂ?ncy to form cl-am shaped
particles. Conparative Exanple D [err ted in a high propartion of clam..
Zeolite L. Figurgs 8@ pidtte Elﬁnqﬁrepo&mhd\ma@haonemsofﬁagel o:gn;tohﬂomume pesfertedint
to 240 nmpreportingifos thepq camponenteiy the praesss pt e Ewentteotl‘ha§xml@r ofjthe jnventiem ared

th xampl are; os This clearl
tcgﬁlg:\l?;tsl;%?ﬁfp ra£ ?lg?@ eoﬁsl 5F°'zgﬂgtr"%§?mn %kelz__lg(y ﬁlglF?m@s gorrefsaond to gel:
Conpar at | veinanmaaﬁnﬁ ta&daaﬁ B63h carfiddOdut bk subbtitistioR df msu‘siamtby/bﬂﬁb fietaBlsuch as

[ nvest i gasbdiom. Sificetthigintradiicest 4 forthep ariableiitdomot posstbiento sioiv thése resyitd inEiguss gel 4. of
nple 1. was ¢ rrled out s shown in Table 1. Increasmg silicon content

.r es u ﬁ"i’f“ ym n
'am)r lpf’]%%‘.m tlon ‘nglm ns‘ ;n& y%%map L §as§(lfé‘ani§ﬁl))hie usw‘% d

iZeol i te ldffedtdd FHdQubdu aqnﬁhﬁamenatﬁeewb(ao Enmszmgrhﬁesmd 6 salocemgamez a

1 argely debowmphous product The silicon:content was reduced in Exanple 8 to

8 nol ess'[err'] W th satisfactory ZeoI| %\groduct but further reduction_'to :
'-?§7 noles [e Conpar atl a. product cont Zeolite W
and * EJ;Jm'J‘J;pnl ife &gll-l Xarrnl ps 10 and 11 and (‘?ri{;tiu?gt ive ' :
'jExarrpI es J and K VaK;tntlorNagd pOABB,SI urrs-oontemZOAs shown in Tabl e 1, tho
variatio ' s—at-so '

i nvest Mgat ed vari afPn of %ot assilum corffent 18m 2. 41 Aeindrical zeplity L( Exanpl e -
ik Q) to 2. 75,40l es pggr] ((Eg&arrpl €49) gawg Zeoljde L. Exanple 11 gave ' R
-.izf;Ze fte:l V\nt:ﬂoa rmrg‘?tol ogy |nterrred| ate the cl am shape ‘and t'he 20 cylinder .
4shape A | owapot assigan commnt of 12.-15 mol es K®D (Conp. Ex. K) gave a '
.@.producf‘_vvlth | ow crystalli n| ty A hi gh potassium content of 3A noles [err]

i( Canp. ?‘%{ S "El d 4Product. 25 30 35 50. .~ 0 096 479 0 096
479 Fi gureé"’ Rodhuldl & @feslyﬁspfsemtapga& & prbife £ YIRS Yoo Ghobe

jgel COWpQﬁhfpbﬁﬁhn&BMbﬂaﬂbﬂ ;ﬁhfescbfpéd&ﬁm’st.lons or these components .in
iproces® of the invention..--The Exanpl es of the invention are marked as

‘nunbered crosses and the Oorrﬁé(l‘&"t‘Ve?a@éhBl ‘810:18HsPown “as lettered dots.

iThis cle skif uct
rmar ked oﬁ%ﬁ&%ﬁﬁ% g8t ool L LB il SAFTRE I o
jaddi t'i enal ofttieSihven vmsbeem :cahflstad withi theorlamswa&tm tnutaasmg a&ﬁlumtraﬁskmlbs’

1ot her 'met GdmpapatiehExagple J.

':‘.i

' . Comparative Example M

¥ * " Repetition of Tsitsishvilli ' '

i 40 The synthesis procedure described in Tsitsishvilli et a/,. Doklady Akademu Nauk SSSR, Vol 243, No. 2
f§v " pp 438440 (1973) was repeated to prepare a gel with 3 molar- composltlon : :

5.99K,0:12.00Na,0:A1,05:265i0;: BOHO

4% and containing tnbutylamme at arate of 37 ml of tnbutylamme in132 g of gel This was cwstalhzed at100°C . - B

- for 456 hours.

This synthesis, which differs from the invention in using high alkaltmty, hlgh sodlum content and an. .
organic component, gave a product that was largely Zeolite W with a seoond umdentlfied phase No Zeollte:;. N

= L was identified in the product. _ S S

_ Example 15: Zeolite L preperatlon using alummlum as metal : )

i A synthesis gel of 133 g was prepared having a composition (measured as moles of pure oxnde per

' " mole of aluminium measured as Alzos) 2.60 moles K,O, 10 moles s-oz and 160 moles water The followmg _
- method was employed : Y

. Aluminium pellets were drssolved in an equeous solution. of potassmm hydroxlde (86%* purel by. -
heating. After complete dissolution extra water was added to correct for weight losses. Finally the silica

- source, a diluted Ludox HS 40 solution, was added. The mixture containing all components was mixed for4
minutes in a high sheer mixer. The resultmg aluminosilicate ‘gel was charged to a clean Teflon-lmed'.

" autoclave (within a few minutes a very viscous gel is obtained). The filled autociave was put in an already .
heated oven {150°C) and maintained at that temperature for 48 hours to allow zeolite crystalhzatuon :

" The solid product was separated by oentnfugmg, washed wilh oold water {4 tlmes) and dried et 150°C' e
for 4 hours.
, The formed zeolite L was in the form of large (1 5—25 u) crystals wrth a cylmdncal shape The-
.68 .S|0,IAI,O, ratio in the prodnot was 6.3." ) :

' --‘18_




'flunt Slnce this introduces a further varlable it is not p055|ble to show .
f-se results in Figures 1 to 4. Exanples 12-14 Repl acenent of potassi ur -
ple 1 was repeated in a ‘generall 96i4¥9 ar nmanner but a part of the f

g assi um hydroxi de usedt'v qutlon A was replaced by sodium ’
oo G AR ﬁ“@ﬁ% T A P

. results are set out in Table 2

ow. ‘1 The Zeolite L product of the invention was not obtamed TABLE 2 Exanpl e
codposition (noles) : Product K20 . [err] '
Fr] [err] H20 20 - 12 2.36 0.26 - 1 10
o cylindrical zeolite L 13 - 2.10 . 0.52 - . .1 . 10
0 14 - 1.83 ~ .0.78 1 10" 160 25 COnparatlve

anplawL Repetltlon of US'3 216 789 Exanple 4 The procedure of Exanple 4 -

-US 3 216 789 was'repeated to prepare a synthesis gel of nmolar - . .

nposi tion ((based on actual . purities of reactants) 30 [err] This was. then

‘cfystallized at 150C for 45 hours and worked up as described in US 3'216° '

789. Thé product was-a crystalline zeolite L. but the crystallites were

cl am shaped and there was no trace of cylindrical Zeolite-35 L of the

invention: This result is consistent with the trend noted in increasing - -

alkallnlty from Exanpl e 9 to Conparative Exanple J. Conpar ative Exanple M

Repet i ty.on. of TSItSIShVI||I 40 - . The -synthesis procedure described in - .

Teistsishvilli et a/, Dokl ady Akaden1| Nauk SSSR, Vol 243, No. 2, pp 438-440

(1973) was repeated to prepare a'gel with a nolar conposition: [err] 45 and

cont ai ni ng tributylanine at a rate of 37 m of tributylanine in 132 g of

%5 TB ks was crystallized at 100[err] - for 45 hours. Thi's synt hesi s,

‘ch differs fromthe. invention in using high alkallnlty, hi gh . sodi um

itent and an. organic conponent ~gave a product ‘that was |argely Zeolite VV

_mrfhza second unidentified phase. No Zeolite L was identified in the. '

pioduct,, Exanple 15: Zeolite L preparation usi ng al uminiumas netal A

- ‘hesl's gel of 133 g was prepared having a conposition (neasured as noles

ure oxide per- nole of alum nium neasured as [err]) 2.60 noles [err], 10

[ s Si2 and 160 nol es water. The’follomnng met hod was ‘enpl oyed: '

A unlnluntpellets wer e dissolved in an aqueous sol ution of potassium

‘hyidr oxi*fie (86%.pure) by heating: After conpl ete dissolution extra water was
ded to correct for weight |osses. ‘Finally the silica - source, a diluted

X.HS 40 solution, was added. The mixture contalnlng al | conponents was

d for. 4 mnutes in a_ high sheer mxer. The resuttlng al um nosi.licate

maS”charged to.a clean Tef | on- 1ined autoclave (within a few m.nutes a.

q@ ¥ 'vi scous: gel i s -obtai.ned) . The fi4 led autoclave was.put ‘i n an-already .

' ‘ed oven- (150[ err]) .and frai ntai ned at that tenperature for 48 hours to -

w- zeolite crystalllzatlon The solid product was.separated by

rlfﬂﬂy ng, washed: mnlh col d wat er- (4 tlnes) and drled at 1500 -




~for 4 hours. The formed zeolite L was in the formof large (1.5-2.5 [err])
crystals wth a cylindrical shape The 65 [err] ratio in the product
6.3. 16 0 096 479 Exanpl e’ 15 afi086n#Z9ative Exanples 0 to WThe
procedure of Exanple 15 was repeated with different synthesis gels. The\ .
synthesis gels and the products obtained are summari zed in Table 3 bel ow
The Zeolite L product of the invention was not obtained. 20 25 30 35
096 479 18 0 0 96 47% mpar ative Exanples X: Effect of anions Exanple

- 15 was repeated except fhlat an aditional rml £ of Rot assi um (neasured as.
nol es K20/ nol € [err] wa§, 3troduced§asa pota:sswrmsalt Thi s gave the- gel
the foll ow ng corrpQS|t|§ (in terns of noles of oxides): [err] The products
~of the crystallization shpwed m xed crystal I ite types which indicated t hat

Pmxtures of zeolite types refor eW\A@s identified by its

; X-ray diffraction patteén ~Th g i \I Fﬁ) mc ased to the [err] ratio
“in the-product. The res@lt -Wmch foIIows TABLE 4

-Conp Ex - Additive o “Product 5~ =. O Zeolite
Stype Shape ' Size ([err]) : [err] Xa : KBr' ' L
‘cl'am & disc. 2.5-3 . 6.8 Xb - KCL .. Land W -
“clam. - . 3-43¢2 Lo é 25,20 Xc8 gerr] . L and W
‘clam & - 2-3¢5 |5 . 5gi rEe@I a& K2S04 L
cand W S disc & 1° 2-9.5° © 6"8 25
: cyli nder Xe . K tol uenge . L and W i rregul ar : 0.5
169 : - a o '
3 3.

s| & 8
- “—; © ©

$l. & &

TABLE 3
H,0
160
640
160

160,
160
160
160
160

84

" Gel composition (moles)

ALO,
1
1 .
1
1
1
1
1
1
1

P ~. o“ ..
BT . T
Sle g g e e 22 2.2 &3
‘\\j _ 172] o g g o o0
: nwoo
ole w @ 0w v w ¢ v w FBR
23 KB B SR ANC AT AR AL + &
_. 22k
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- o~ o~ - - - - - - §am,
S g
@33
S cE S
o i3
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ate 30 Conparative Exanples Y: Repeat of GB 1 393 365 Exanple 10 of _
93 365 describes a synthesis r& g ith the conposition: [err] 35 \
n[err] (i.e.[err])=0.8 for t w Bglratlon of zeolite AG1l. (B 1 A
5 spemp‘araﬁse Bxaiiax: CBre& Sof Shishd | Ng nateri al for this synt hesi s vvlth(/*"j }
gonposi t |anmpl§ i wis rédateld waem that briheiditioral mble sUmitassiurs iiheéaswrad axomislesK,Oirtohs
possi M) wes intsispep anp prtassiyen softThie oree disigekhefoliowing compositiasdia tS ot eles L
wat ef |°§‘§’§ Shoul d ' be the only or ngj or source.of silicon. A synthesis.
ure of the specified conposi tg'gkgbu?, qgoﬁgb usi ng ‘pot assi um al um nat e
Ludox Hs-40 as the.raw material s sim[ar. synthesis (not described in

i1 393 30®)praducts of mmmmmuomr wpdxryataliite dyres umm adlmtﬂghatmugmds ofzeolifehe

L shgwgm%wa e B Tod ragt aggﬂ'agwﬁ T TRRIe S whi Talower .t PaRees

stallizaton- . . Product char act efaped §cs 50 nol e/ ol e
err] [err] CompE{<erA§¢dmve. [erlP]oduct , [err] Terrp[err] trrre hrs
Zéolite —Strape Srze \Lcr Ijé 2 ~—8—75 83—F +35— 25
. L " ___ clam ?S’B"“VP . §hwr o Bes W g 75500/AL8g 7
135 25 ' xa Kbr gl am chml& nple. %ﬁ Scal ed-
synt hesi s The synthesis of Exarrpl e 1 was repeated in a Frtre aut ocl ave
with a di amet eXbof 1&(:12 cns ueragd um)untsdlin reactants Bréreased ta.2give a .
total syAthesis gel ht of 170 ranms. .A heating up rlod of 9 60
. hqurs was enpl edt |ngth 6‘2 %F stallizafl Bnterrperétsure of
- I50[err] so that a maxi rrumterrperature di f ence . of 10[err] was obtalned
“in the gel. 268dgranksof a hi gblayd & yst al ldisae& zéol i te L2peeduct wass
. obtaine®® with the crystals havi ng a. particglindersi.ze of 1 to 1.5 [err] and

: substant iall y gr(l | of tr]e Iﬁjl‘t [ E “Qavr ng | i ndrical norphol ogy.
o

. 0964 ray fction X- roeﬁl di ffractsrson
' patterns wer e obt ai neg’ Por- t he. product of Exanple 16 and- Conparative
- Exanpl e %, Corpbritive ERaniidecy: GpPA P 4BV 393 debe patterns for EC- 19, a zeolite L
s.arrpl e obt ai rixample dmOUﬁBdhassaBSB|ddsn6§srqomesmmuxmndwftmnheqwarpbauon]'he sanpl es
- the X-ray diffraction neasureg ts wer.e ared by two 5 techpi ques,
2Zgi ve a hydrated and a dried sﬁ%ﬂ %?SA 597p| e preparation The

wle as Wnérbin Reo/mgel (i ¥ago 4 bt | !
ing. | nlﬁmr?i?’r’gel?iat‘hﬁd ﬁﬁﬂg@ﬁﬁ;ﬁ%@&;@k ﬁgﬁﬁﬁm at@{ eéasgl tégi%usﬁgﬁ%sr;lr'\vg?

. ckpsed vessel over saturated calciumchloride. The cell- 10 - was taken from
- the vessel and immedi ately placed i¥pPH&5Qx¢36H@t oneter. Dry sarrpl e
¢, Prepar atb ORowdver, 52Tb &Lrsm&x%ﬁgg BRPER
b deth vat or GBd 3e o B F o o t&lﬂﬁ%ﬁy"dr Mrrfgumg G'ﬂ%" € 'Wé"'e'amga
: f0F716 hour s Asynthed reitule of theapecified Guinokitidh sd'lﬂtﬂilurﬂﬁlbtaﬁndluﬁ&
mbegar and Iﬂ@ m\an@wndad@un-ranwowmmc E@dtnﬁ%t@%‘-ﬂiﬁhs algol plefforpet ostmg e 1
¢ Thie” XRD ge hg;;ag@ﬂ ‘%H“é’ﬂ‘fﬂr' m T,ﬂg'e ﬁm‘&ébapfer’*f%"ae ??ﬂréwetﬁ"lmm ng
Cu adr al |on K I Y
: Gel oomposmon Lo -. - Cwsalhzatioo- o Product ch_aracteristios
mole/mole AlO, T T
Na,O K0 §i0; ' H0 . Temp’C time hrs - Zeolite  Shape - Size (um):
S S 270 .. 875  8.7... 15 — ] RERIPST N dam ) 0%1
“0.54 "":"":'216 875 12 135 - ' ?‘25::';? "-L:_ T cam T

Example 16: Scalod-up svnthesrs T ' \ : '

.» The synthems of Example 1 was mpaated m a 2 Iltre autoclave wnth a dlameter of 10 2 cms- usmg =

amounts of reactants increased to.give a total synthesis gel welght of 1709 grams. A heatmg-up perlod of9

hours was employed to bring the gel to_the crystallization. temperature of 150°C so that a maximum -

temperature difference of 10°C was obtained in the gel. 260 grams of a highly. crystalllne zeolite L product -
as obtained, with the crystals havmg a pamclo sizeaf 110 1.5 u and substantlally all of the pamcles havmg_ -

indrical morphology e " . _ o '




operati,ng ‘as follows: 20 X-ray tube energy: 40 mA, 45 kV Measur i ng tine:
0.6 sec 25 Scan_speed: 1[err] 20/ m n Scanning .
range: - 4- 100[err] St ep w dtH - 479 0 Olf[err] 30 The

di ffracté %ﬂ@gor porates a theta conpensating slit and is integral witH~* 2
Mfbn Dttdrit Wdth Btitaintie fI0thE rbduct S Examiid Yédna Compira®/e ERsmgid0, ’
dat a. Prmeﬁhsé @eidtomparéd @ittKS pardrbscioNEC-192 & ediied Siamptd dbtairielt EroinAUricowEartside

sequenc eCorpysation and-iof auaraThe s Plesfoqm Peray diffsaction msagurements were prepdlad, Y o The
peak hti§Hviauss,ip pixe,p hygrated ngr’ %% 4P sed i.n the fol | owing cal cul ations
were theﬂﬁyﬁgdagg,pgfprgaemﬁn quartz sanples. The XRD patterns for d val ues
above 2A "artfe ginffldlas synthadide@ wabloaded irfto al difrittifieter @8Il withoar Makeshing. ghivas thén t he
ei ght petnidmtédtbybbing pleckdifor st least 1@iiKlues inve rlosed wemsel dver natureied caleia yloridecThé Sells UM
.of t hdopwastakas; fram theoressehandjimmediately E‘!Fedqu'él’tdﬁ“'m@r'n at d values of:
:4..260. 040 éf ”nlgra%hz 460. 02 The ratio gives a neasure of the relative
ipeak . hei QM img bantoltébtorbythésms wa adiibd §—Pimddiith Cbid BiwbtBan@ @ beltfigd Bicind byt e
"Exanpl e debtriflgingLTHe saiple Was diicd forl 16Mburs RE150€aK aif) ahg)thes herhodehizetbyland lisinga

‘ Conparrat mogar fand ppétie. ahdoipaded dnto ter gifiactbméteri ¢el). The XRD data was anal ysed to
~determ ng t he rat|o of the peak areas for the reflection fromthe plane 220

:(d=4.57] i"F:ﬁ'g ang gﬁ} 0, eak
‘area foro,;ebﬁnég m,g\tvg on romt g%sem%zﬁéo g&’oat‘%g"ﬂ W‘% é%‘e‘kﬁuatglrgﬁ?‘o The
:peaks 2sere chosen as being in areas where there was no so' overlap with

20 o peaks and being relXteynedeyeneiggensi t @A 45 KYdrati on effects. For each
fpeak t-he integrated area, as detterm ned agg expressed as a percent age of . -
ithe quart peak. The sumo 'ﬁ""ge' ercent ag $*forthe two peaks ‘are given
}Tabl egs 6 and 7. A strai odten bpesd: backgr oundaommm - cal cul ated in determ ning
‘these peak areas by a least-squares fit of |inear equation through portions
fof the scan on either sid®oRfingf9ag®yeak i n¥quié&tion. The area A then

fcal cul ated as: 20 0 09$qe479|{err] s vvhﬁma, 1, the measured intensity and
‘B t hggcal cul at ed backgrou fd(t)r each point 1:'between [err]-and [err].which
jare the i nithb aiffraeidfhefer Mdrpotiles dth@gEcMipeRdating it sda is |th@'alrvﬂtﬁH|DEﬁ GenéyNoliax -

{ product e:fmdﬁmmphgerﬂups Boftmemgmoebscthpstaall I ni ty

Procedure
35 The XRD patterns were measured in the follewmg sequence
Quartz
Hydrated samples
; Quartz o
S . ' Dry samples

i et e

R \_/ TE The pealr heights and pealr areas for quanz used in the followmg calculatioris were the average of the 3 B
' : " “quartz samples. The XRD patterns for d values above 2A are given in Tables 8 and 7. :
o “"“ " in addition, the peak heights of the erght peaks identified in the table were summed and dnvrded by the
~ 45, sum of the peak helght for the peaks in the quartz pattern at d values’ of sl .

- 4.26:0.04

" The ratlo givesa measure efthe relative pealr herght ofthe samples. lt will be noted that the peak henghts of
,_ the Example 16 product are greater than the pealr heights of EC-19 or the COmparatrve Example O product. S -

Crystallinity - ' '
. The XRD data was analysed to determune the ratre of the pealr areas for the reﬂectlon frem the plane
* 220 (d=4.57+0.04A) and 221 plane (d=3.91+0.02A) of the zeolite to the peak area for the reflection fromthe ~ - '
© 110 plane (d=2.46+0.02A) of the quartz. The pealrs were chosen as being in areas where there was no ' '
60 overlap with other peaks and being relatively insensitive to  hydration effects: o
o For each peak the integrated area was deterrnined and exprassed as a percentage of the quarlz ‘peak. -
- The sum of these percentages for the two peaks are given in Tables 6 and 7. A straight line backgroundwas*® = - -~
" calculated in determining these peak areas by a least-squares fit of linear equation through portlons of the =
o scan on erther srde of the peak in questton The area A then calculated as: - S o

e s By A a8 et TR A S _'
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tterns 10 - . It is noted that the dry and hydrated sanples of the
of Exanple 16 showed an absence of reflections at d spacings of N
O5A. Eval uation: Aronmatizati on 9@ &78r mance of certain of the ak
te L -sanples of the Exanples as a catal yst base in aromati zation 15 /;7 :
conpared to products of the Corrparagt\g‘,ﬁg nples, and a zeolite L, '

gnat ed EC19 obt ai ned from .Uni on Car bi|=de Corporatlon referred to a :
each case a catal yst was repared by inmpregnating the-base =
o 6 -’tNt Fﬁ"'fnwlté @b‘t“ﬂ@e"‘s a@d HFR’.!Q"P“'!dé‘Q'tea(ftWt thetwepn Zhand T, @fficty)
slurried |-|-ne ﬂ, g,ﬁﬂﬂ"’é‘ el o't goJ e flask. The -
appropri at e- amount - of - tetraamJ:lo pla t| num ai cah'f ? °’V*tc5 éﬂ've |rrpregnat|on _
atza rat ﬁ%oxﬂmpfﬂte;}ﬁmg‘;oq‘plgatlgtd%ms ‘di-ssolved in 300 m..of distilled .
water. T i$ A e gyl an | samirsrof thereatiuctoof Ekampeatihowed ait dbgeriew of
“a-6 hour: %'% ons g PPsRes % &f8L0% rred for 24 hours after platinumsalt
addi tion; téwmaﬁgaem,%g,at ed sarrpl e was dri ed at 110[err].  The sanpl.e was

‘then pell et i 7@te peatotitdnesiof canairbf H0 ZEBHRIL sbhiSosdt HeExsHic e
bR “‘“""‘a""’"e‘m‘-’m"ma the Go mubﬁatﬁmad by Mﬁeiﬁ%ﬁiﬁgﬂgﬁ% i

ML
the catal ys afe :’Jm% °’H‘1"7dr¥9 A “Erntral"in ggh p@s agatdvnt whs [epapiddy uifﬂsregnatmg

catal yst vvas

Lr at 480C for three
_ hours. The ﬁbﬁb‘iﬂi ﬂﬂodn?ggg‘é%% outqg L\wa ggizéta;é{ata raté fO

.and a rake patindd wds/disssiveddn 300 ANY nsnaafm&t&. tﬂu e:%:z
't §_B27[ er r ] samplesiurny eves a Ghetlrd:emd BRHigure|was eﬂrreuw 2nh6m§ Sfeor ﬁlﬁﬁhuhhﬁm adaa

“t He desi re&?%ﬁ u@%&q &Car omat i zation test vvas lcar ri ed out at
cat errper at Wubulétre ugm rs engé’%pemv %?hegc‘age alyst a twg T falr
re OU

: m Xed f eesl g0 giaml of sdntble.. TRy BaRIYS Was heated to 480°C in four hours and held at 1
A 3 met hyl - mgmpun@) then reduced by RiSsiriphyidrdgen b¥er it at 207 kPa and a rate of 75 mi/min per gram of
6@ met hyI gx? #h j?«m atalyst was heated to 527°C ir Dhotifs, beld & SETCoetel aliruedslayd taz égoﬁd ww

~hrferr the H drocarbon ratio
} be{ ng ]6 I NE hik 3&2?%3‘%% rrleUﬁ%S%qpﬁraf%et{g?bqﬁ@dggowl {100\ peig} BiResure with a
‘beénzene yield (weight%- as a function of time. The catalyst using the .~
.cylindrical alumnnosili cateCoinpﬁmmpI e 15 as its cat agst base show a-

‘rerar kabl e i nproved acti vity i fetimeover—extended—per+eds of tine, nuch
greater ghan that achi eved Wi°th ‘EBPHYPEREesi ng the cPlm shaped zeolite L

rof:; Corrpar atlve Exanpl es -Xb gy O or using the conventjggnal 45 . zeolite L+ of
itBe -Control 5.1t is a further feature of the. alum nosi [T cate of the.

a ention that in the aronatme!ut mhpmbuat i on described herein, a catal yst
EC pri si 78] aQan%’S at of th _al um nosilicate hasa benzene y| eI d of 46

g oo iR B e i e
B el Rl e é&%‘ e

¢ -f or a rpwarkable !@bmﬂmdmme tlmaﬁverextm&ﬁpeﬁz o sdovv\:t: o

using the clam-shaped zeohte L of Com aratuve Exam les. Xb a d -
at ed “S dz‘tm!:?% of the Contror P P nd O or using the conventlonal
_ It is a further feature of the alummoslhcate of the mventlon that in the aromatizatlon evéluatlon". '
described herein, a catalyst comprising 0.6 wt% platinum of the aluminosilicate has a benzeno yield of 46 '
wt% after at least 150 hours, and preferably after 200 hours. .
o 430 l;: a repeat of this test the product of Example 16 gave benzene yields i m excess of 40% fora penod of
ours.

g
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EC-19 Conpar ative Exanple 0 ' : Exanple 16 5
Rel ati've - = ROl 096 \479 _ Rel ative d(A)

intensity - - d(A . i nt en‘sAB‘_é/‘i , ~d(A)
16.0 65 o xnbspa%erns of hydrated sampleli8
61 10 7. 95 4 9%

4 782 21 Eca9 T 5_Zomparat|ve Example D1
18 6.82 —336-04 — S————
29 5.82 - 15Relative 82 Relativ |
5.81 . A 13 «gnteesity d&%l _ Imtems 4 &0
. *4.59 60 53 208 42 189 22 58 4. 487 61 18
4.41 49 . 7719434 20 . . 434 13
. 4.33 ° 795 18 25 4 3,92 798 g74 - 19397
i 9 L1823 g1 A g g GG;E? B A
i3, 66,5 602 A7aB0 3.48° 801 63 8 . e4g B 71
©3.487 ™ 66 3.40 4 3.40 o - o
©3.40 - 88 6351 3 20 58 5 4& 0 ¥ 329
c41 v o 3.28 3.1 . 100 w89 _3319
97, 489 318 O 100°% 07 i 74 o
78 % ‘442 3.07 3.80 . 44212 18 3.01 441 e 12
£3.00 S 112,91 . 89 2,91 10Q ¢ 2.
185 457t 43egAc W o4 - AR _.2.86? o '55%_ 7 '%&
$2.86.2.84 . . o 36379 . a1 - w392 . - 78 2:79
i13 2.8 2 LOf . 251~ .. 519 "+ . 2,55
150 60 2. 43. 381 207 - ‘ a7 9 19 38 - 8.50 --
{14 2.38 - 3 . 2.43 19 2 AT
121235 *3e6: 4 Beg, . 4 g, 366 - 4% -
12,43 % g3 16 224 0 096 474 TABLE. 6*éwntd ) XR®
ipatterns of %ydrat ed sanples EC 19 Corrpar ative Exarrpl e 0
iExanple 16 Ssdgel ative 4 340 ' R_éi’ ative 340

: Rel ati ve d(A i ntensi ty d('A) ' ' i nt,eRgi ty a d(A)
lintensdty *329 - @ 1 hege a O

319 100 319 e 38 100

*3.29

 wme . m %307 78 o070 0B

Caer 301 o To2e o 30t

i Uil < 30
-l
N
-
amb

Ly 273 B2 pan LeE gt T T g T HRR & RS EOSIENNAEN. 3 ;- IR ,

‘268 24 28 . 28 272 s
i 268 . e . . 288 . 5. . 28 ..o 2.
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10 . 2.38 4 2A1

12 - 2.30 - 10 2.37
38 __ 2.28 0 096 479 12 : 2.35- '
2 2. 2881 8 (copnd.) 2.30
10 - 2.15. XRD pattems of hydrated samples 2.27 .
4 . 2.12 2 2.20 -
2.18 E‘E 12 : Cc@lpzﬁtlve Example o Example 16
7 T amivey SO T O T PR TR,
e 220+291_ﬂ£:§k area@OMY Qi 2 110 n'ﬁ‘%ﬁ'f"?ar ea. 1%7‘9 intensity
146. 230 - R [ I . 238 163. 04096 479 TABLE 7 XRD12 -
ns offdried sanple EC-19 = == _ Oorrparatlve Exanpl e 0
le 16 Rel ati%® 12 Rel ati%¥ ) 0 Rel#&lve d(A 2
Oy . 3g intensityg _d(AQ2 inpgnsity 15,
15.9 - 66 15.8 I 8%.5_6'?0 7.90 Z
5 9. 21212 22 220 . 9.15 43 223049 . 9
8.00 : 4 . - 7.93 6 15 - 5.:99
7.0 - 04 . 2B 753 . 2% gy N
6.0 428 - 242 60 33,44.58 4
0 5.84 13 70 5.81 | 13" 44t .
*4.60 B 63 ... 204 4.59 8 - 21856 4.33 3
4.42 19 - 4.41 _19_ 25 ) '3.91
. 4.34 ' 13 4.3318 3. 80 8. 3
2% . 95 . . *3.92 83 *3.65 04 43
9 3.81 730 . 3. 47 *3. 47 |
*3. 66 . 46 . *3.66 420B.39 ;° 4
* 3. 49 72 - 3.48 64 35 *3.28
m ekh hts . o e
w0 3._4Lm peak heig 5 - .3.40 - 1 6
- Quartz peak heights _ : - _
03 o032 . | 047,
3 . Zeolite 220+221 peak areas |
: 100X —— : .
: -._i--;;”_Quartz_ﬂo peak area ; s _
. 157, oo 146 . ' P 163 .
p A _ : e
a6 ¢ 9 A et *
w Al : ,._Ljﬂ.‘ .7
S g A
- :
2 .




3.18 100 ' *3. 29 40 *3. 28
*3.07 - 70 *3 19 : 100 . *3.18"
3.00 12 | 00096479 ;5 . 307
7Q *2.91 | 87  3TARET?T 10 3.01
11 45 _ 2.86  xfp pattems of dried 3argples . 96
71-2. 83 6

: : 2. . 8 1@. 86
7 2.79 . Eedd Cz'vve?zat."'e' Example O o) : -E’_(amplz.s,;l‘,t,
7 2. %3 ———— — 2. kdmative 3 Relative 2
11 2.67 -  pRelative o5 intensity 20 AV g
2055 . OB g5 MW g5 7 ooas =223 81 2.66
48 2.627 ;57 ~ 31 e “@a43 . - % 20 T 2. 82
33 2.,85 6 922142 . 92 1 818 2.58
4 60 2.50 790 17.4 _ 2.38 3 . _?/350
16 2.47 . _ | . .. 0030 4 18 24
21243 149 7:: 15 - 2.48
- 18 24,, 0Q8$ 479 TABIAE 7. (cont'ﬂ‘iﬁ XRO patt%? ns of dri ed sanplt es EC— 19 -
- Corrpar ative Exanpl e 0 : Exanpl gg 16 5 Rel &0ove
Rel ative 580 . ReFa%l ve d( A intensity . d(A)
I nt ensi ty (A)59 | BB&NSI ty 2.413 - 58 : 2.20
44 458 o 41 7 12 ro 2.37 . . 3 w489 . 3615
20 . 63 v
- 3. 4412.30 22 10 *2885 . 3
9

.79

2.12

2.27 . 0 12.2.30 . q9l2 447 2. 0419

. 4332.20 “‘_ 36 3“37 . 13 2.01, -
515 3 %0 | 1337 433 | Lo
380 8 2v 048 ST ' ' -

- 4 25 . 2.00 ag 5 &Jm peak haisght § Qjart"z peak

. heights 30%8683 % : 10.31 . vags 4 0. 44
(Zeol e 22,94;21) pealgear eas 100xber ] ®

339 5 *348 72 *348 - 64

s 328 a a4 - s - 30 .6
| *3-.-18'. 100 *320 - e *3.zjs_“ : 40
*307° 0 #3319 100 | *3.18" 100 |
a2 Y o 70
O e e sot . - 10 301 "
- 46 288 6 292 B R L 7

i@ 8 284 o o .2786__'_._ _,_ 7
279 w 0 282 ° 2s4 : _lz._
S | i’z - 2 285 3 .2.7.9 1
'.' Y o B 28 R 'z.§7. _—

S SR - 6 - 282 B/
P ST : L 80 - 18
e m a0 2 o
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35 Quartz 110peak area 153 . 146

164 clainms 1. A zeolito having an 6035 gydf raction pattern obtained from
CuKa. radiation with the significant val ues set out in Table A: . 45 .25
0 D96 479 TABLE 7(contd) XRD att JABLE 7legMdyr i ed  sanpl es Exanpl e |18+

Conparative Exanple XRO patternsrqf) drjef sAMPIRT 5t j ve d(A) N
intensity 2.20 geag 2eothbatatide Example O Example 162- 15
2.27 s 10234 ererler 2 2z
36 2.35 Relative 2 .0 4 Relative Relative 15
2 30 diA) 1o intensity 5 04 dlA) intensity dlA) 5 1o Jnwgnsity o1
2.04 2. 20 . 2.01
. 2.41 12
2.04 10 241 105 78 2. 6’60 Sum peak ﬁgl ghts
0.44 Quartz az3peak heights 2.15 0331 0.33 (Zawmlite 220+221)
peak areas 35 ' 100X[errl 0 096 479 TABLE A 16.10.4 7.520.05
6. 000. 04 10 2.36 3 21 2 4.570%84 4.350. 04
3.910.92 3. 47§ 02 3.28Q,02 208 "9 220 38
2.27 13 To20m , 3 2.15 3
2.20 37 | ' 212 3
& 21.12 4 , 2.04 8
2.04 10 2.01 4
8 200 5
Sum peak heights
20 Quartz peak heiqlm _ _ |
0.33 03 0.44
(Zeﬁli_te 220+221) peak areas
100 .
S " Quartz 110peak area
. 153 . 146 164
Claims

1. A zeolite having- an X-ray diffraction pattern obtained from CuKa radiation with the significant d
values set out in Table A: .
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- 3.07[err]0.02 2.910.02 2.460.02 2.420.01 2.190.01 and é\g\ _
of

conprising crystallites in the fggbnh - distinct circular cylinders{)
characterised in that at |eas® oOf the crystallites are in the
~distinct circular cylinders havasge d§ diegmeter of at least 0.5 mcron
and an 35 aspect ratio of gip psass 00982 JUA zeol ite apealp®iYed in claim i,
«‘having at |east 70% of its crystallitgsmpe®cylinder —AZC0L4JaE as
- claimed in ctaim1 or clai on,mw'?&?eé p_ Tyl 1 ndrical cryst ‘ges have a
~frean di amet er€®1® from 0-6—toZ M cron. AWbolite a¥hlcl ai ned +r—eamy of -
cl g ns 03 WheleRtive t he aspggt ratio 'Bf T g,{]s is froth 0.5-to°
e 42

1.5. 5. Azeoli t e waenstY ai_ ned . cl aumsl to avi ng a gonposition
'expressedd| N _t-e¢+8—01 e nol az20rati-o of oxi des assugizeg an anhydrous state
of: 0.9-1,Flerr] wh@rein Mis a cation of ¥alence n and x is f§pm5 to:

7.5,, 6. A¥eolite as 4! ainmed | A% ai m 5, whgrein x i 2¥rom5.7 to 7.4. 7. A
zeori_te agal ained in claimé6, jagerein x is“from6 to, ;5. A . ¥ _
- 8. A zeolite as - claingd in any of. clains 5 tgo 7, vvher%'pn Mis -po_taassi um 9.
A zeolite _%%‘f'cl'ai med in any of Z%¥ains 5 to 8, wheéreinaibe nole ratio [err]
is ;['som 0.95to0 1. 15.12_1_0_.- A prO'CQfs__for the preparation of a zeolgte having
- an X-ray-diffraction-gattern ob? ned from CuKa radj at#¥n with the S
- significantzd val ues of Table A as set out in claiml, w whi ch pRocess an
~alkaline reagtion m xBUre conprising water, a source of silicon and a .
source of atfthiniumis heated characterised in that t 0 2f00rm an _ :
al uni Rosi | igage zeoli t& with at | east 50% of crystallites. in the formof
~cdistinct circular cyligfders with a nmean-dianeter of at |east.-0.5 mcron and
““gn aspect ra%o of at least 0.5, the reaction mixture has a conposition
expressed i nmghe nole Patio of oxides) of: [err] = 0.22-0.36 60 ' .
rr] # 25- ob i QJAI20 .= 6-15 (wherein‘Mis a cation of valence n) and is
feated to a tegupepredk®P8™df. from at |east 75[err]. 11. A procegg as clained

laim 10— 'a eldntss potassium (K) or a mxture of K+M in which M
-an - al kal i w82 8ot her -t han pot assi u®3'provi ded that the nplar .ratio
] i%& at least ga3¥F. 0096 479 12. A process .as:clained in claim 10 or

m 11, in which the rﬁggidnmmbﬁﬁ?’g is heated to a tenperature of .at
t 100[err].. 13. AYSPG red in claim12, .in.whichghe -
erature differ ME guirk 1PR#%% &ZCti on- 14. Aprocess as: cl'ai ned i.n-any of
¥ to 13, in which the tenperatureifference with the reaction 5+
re is not :noresghan 15C at any tine. 15.. A process as. cl agr{ﬁqighm;any
ai ms-10 ‘1o 14, in which the reaction i 'ﬁgé%ffﬁ,waﬁintfw'\%ﬁﬁ Sition: -
o cuim ';av-diﬁfac“°‘*'.‘,’°“°m_°'."“,- SRR

SR L I1L .

*



[err] 0.24-0.30 10 ' : [err] = 35-65
[err] 8-12 16. A.process as clained in claim15, in which the reaction
m xture has the .nolar conposition: [Qaw 4792 process as clained in clai
10, in which the relative proportions gjg@ Am nium water, silicon and [{]
pota§s’r umin the reaction mxture:(nmeasured as wt % of the oxides) are su
that the reaction m xture falls 20 witt¥0a&ea |Ain Figure 1, area [err]
in Figurg 2, area [err] in Figure 3 an;l %\_@g [err] in Fi gure 4, and the
reaction mxture is heated to from 120”P 5[err]. 18. A process as
claimed in claim17, in which the reacgbm(mxture falls wthin area [err]
in Figure 1, area [err] in Figure 2, area [err] in Firgure 3 and area [err]-
in Figurg 4. 19. process as clai med i #5T40MM 18, in which the reaction
mxture falls within area [err] in Fi gyhg JUa area 25. [err] in Figure 2, _
area [err].in Figure 3 and area [err] P%ure 4. 20. A process as clar med
in any of clains 10 to.19, in which thgetmoz ratio of [err] is greater than
8. 21. process as .clai med in claim10, in which to forma zeolite which
i's not an al uminosil i cate the source 040N ni um i s repl aced by a source
of gallium. boron or iron and/ or. the sg% of silicon is 30 replaced by a
'source of gernani um or phosphor us. ‘tafal yst conprising a zeolite as
cI aimed in claiml , and a catal yti caI Byr#om2i ve nmetal . .23. A catal yst as
Lﬁr med?’n claim 22, in which the catalytically. active rretal i's or includes
tinum 24, A cat al yst as-clained i n38T#44% 23, .conprising 0.4 to 1.2 wt%
pI atinum 25. A catalyst as clained |nzg.p%o f claims 22 to 24, in which the
4zeolite is in the potassiumfoerm 35 Use of the catal yst accordr ng
ito clai#22 in an aromatizati on procesgssfz2 A process for the :
dehydrocyclrzatron and/ or isonerization of hydrocarbons, in which t he
thydr ocar bons are contacted at a tenper 8%#%20f from 430[err] to 550C with a .
icatal yst accordi.ng to ¢l ai m 22 havi ng 3521 st 90% of the exchangeabl e
scations3M as alkali netal ions and incorporating- at |l east one Group VI
a‘met al having dehydrogenating activity, 2ae+@m to convert- at | east. part- of
«t he acyclic hydrocar bons.into 40 aromatrcl h drocar bons. 28. A ir#g@?s I‘or
*t he conver#¥] 'WH@VW;PB?‘ 8"t
jan appr apr £ 'tg w@gﬂ m F%rt:"mﬁ«'%%r%m“% esﬁrh%mefm gs)rcgﬁvg?a"
‘conpri si ng 27 R0kblitd ad Q&iRed i) Bailn01, Ha@hdlatlieadt 20% M A8 TREtaliel @s JayunZaQI fth mt
i I nem-Ronl t gersbheeglita gscairaed in claim 10 Eisii2oNheidin th&cyiadrichirch/talliteg have s neatediameter of

si-gni fi kanfrem 05dt0\ﬁerntcmn ganeB Tabelle A 65 27 0 096 479 TABELLE A
élG 10. 4. ‘3 524 Q ina ?ﬂr@ 1to3 wherein the aspect ratio of the cylinders is fram 0.5t0 1.5.
Zeol fe as clarmed in any of ¢laims 1 to 4, havmg a composmon expressed in terms of the molar

- : “ratio-of oxides assuming an anhydrous state of: o
\»’) . 4 . - '.‘.,-‘.‘,'—..:
, o ' : o (0 9—1 3)M,,..O Al20,:xSi0, .

v

_ wherein M is a cation of valenoe n and x is from 5 to 7.5.

6 A zeolite as claimed in claim 5, wherein x is from 57 to 7.4.

. 7. A zeolite as claimed in claim 6; wherein x is from 6 to. 6.5. S

.8. A zeolite as claimed in any of claims 5 to 7, wherein M is potassium..

9. A zeolite as claimed in any of claims 5 to 8, wherein the mole ratio M;,,0:Al,0, is from 0.95 to 1.15.

10. A process for the preparation of a zeolite having an X-ray diffraction pattern obtained from CuKa”
radiation with the significant d values of Table A as set out in claim 1, in which process an alkaline reaction

: mixture comprising water, a source of silicon and a source of aluminium is heated characterised in thatto

A . . form an aluminosilicate zeolite with at least 50% of crystallites in the form of distinct citcular cylinders with -~ -
3 - a'mean diameter of at least 0.5 micron and an aspect ratio of at least 0.5, the reactlon mixture has.a . -
'composmon {expressed in the mole ratlo of oxldes) of: . . . '

_ - MynO/Si0; = 022—036
e o HOM0 =280
T | -- s.o.rAr,o, =615 _
(wherem M is a cation of valence n) and is heated to a temperature of from at least 75°C.

- S IR ‘fs 11. A process as claimed in claim 10, in which M is potassium (K) or a mixture of K+M’ in-which M". is
i T am alkalr metal other than potasslum, provrded that the molar. retlo K,OIM',0+I<¢O is at Ieast 07

. ' T - N R SR

"




10 - | : | " 4.35+0.04 3.910.02 3.470.02
’3.280: 02 3.17.02 20 . 0096 479 '3.07+0. 02
2.910. 02 2.65+0.02 25 2.460.02 2, 420.01 30, h the reaction mixture s heated tdl80 ;
und ént hal t2e mdprbdess s tihimed in ﬁ'%?“rr?'v%ﬂmaﬁsﬁe%hr'%gtteer? Krei sf 6r ni (&gn Zyl i

dadur,ch tayerieenture of ehiaest 100 L ERRicD MYotetaperdturk &< f1orh |10 tq 2P
ausgeﬁ?agt '?’8‘?°§1 Brwibers %@‘Egﬁimon:;mvdumthMﬂﬁ?'?'Fﬂ”%

roces:

R ot TBi8RArE 1E8C @t anygimaund ei ne b RksSha/c@mpBiisie sTETS
0,5 |§E s'?/ion mgu%assaecna-mwamofﬁamr1&?&‘&'&8’? ‘iﬁ'gdg%urc gekennzei ghnet, daB

m ndestens 70% seiner: Kristallitg ad,,g,o;)él b.sligzovorliegen. a Zeolith nach
‘Anspruch 1 odor 2, dadurch gakennzm chneti:-daB di e zylindrischen-
Kristgllite einen durclischnitt! iHOMa.Dur 8hmiSsser von 0,5 bis 4 ,m
besitzen. 40 4. Zeolith nach mw der Aqurlche 1 bis 3, dadur ch
. gekennze| chnet, dal 6 das Aspektvesl' Pnis de Zylinder 0,5 1is 1,5 beélrl gt -
! 118 in “Rich tHeltSactiorC ixtuse hsrthdephnswllﬂs % 1bi s
4, Iadurch‘@e&@ﬁﬁ?‘féﬁ@ﬁ med ‘“3§'B er el ne Zusamenset ZZ#@IQ ausgedrdckt als

_rml ard® Verhaltnis der (Mmﬁﬁ&ﬁgﬁﬁwiﬁsﬁﬁew%‘é@"f Zustand von: 3S-
: (0,9-1.3)M vo A0<$| h JaRinfhilfa iWate siliédn ader
Vertigkeit . Am“@""“""@q"f‘% (m %ﬂn o Nq S?xdhlﬁatthprea&lor\ZB’GWPtfaﬂsnaCh
. -Anspruch p@tasswauqf'l? e B h dmlﬁuﬂfmanWarda \y/io iggre, gidstheregetion

besi t 2. With n2E81e @rz:e’h 6 dadur ch gekennzeli{H aerga(kﬁ'@ﬁ%&%gaﬁgn

ﬁ react%n

Vet von "R idndd in cigim qeowmchthaa@rr-oepréw FW
~ dadurch ag MHQMIZCMOWQ: l'd&g“'R/I nmrxtlg‘efazﬁﬁtﬂlﬁéieﬂmhﬁ@jme'm@er
?] das nol ars Verhal tnis AS

. -AnsprOche 51&;A9r¢89336 Q‘H"

}-1s MEOMp ﬁ o e i tmlrnoaratmf HiQUMa T M 5510 e s
’ Zeol It hen nt genbeugungsspekt r um er hal t b a0

| mt den SI }rﬂgf;?ﬁﬁ @Wm@h“@ tﬁ I‘gl aﬁrgoe ﬁ h is noh%mmﬁ&&l@h koo & ne-
“alkali sc%uroEof Remhiuﬂonm'%'-‘eﬁl*}hg s@'l"ﬁiﬂ\ oL Wre UM Wasser, eine Quel . f.M

Siliciem md“é bye , ifmeaantciamu a.ﬂaajmm-cgwewamt ‘hnet ,
-faB di e Real ?ﬁ% ﬁfﬂgeﬁ il cla muanneatamm né@/P meléhls opingpeies Rty
clal

- i ndestens- rRéd mmaﬁmrzmopmnmus géiamZtshnh.ndem
: gn t einem d%chca:aadus t:lhlhledllmﬂ‘V&ﬁF'é a'\ﬂg g@é,es%' eﬁf'ﬁ‘ t,% m,tm und ei nem

- gspekt ver hi |26nUge efcthe mﬂm%ﬁmn i tgungrc(MQ.g,em ]wh@mthm s

: in

: as rml .ar ey \g‘:ra mons " co gﬁd %e W(m@’sﬁ"mmra Catghyst Fcy T gton ezmup

geable cations M as alkali metal ions and inc¢orporating at

having at least 90% of the exchan - convert at loast part of the acyclic hydrocarbons into

" . Vil metal having dehydrogenatmg activity, SO as

40 aron;gt.ch h::,r;:ﬂ;gﬁhe conversion of hydrocarbons. in which-the hydrocarbons are oontacted at an |

' | appropnate temperatureof from 430°C to 550°C with.a ca talyst compnsmg a zeolite accordmg to claim- 1.
Pltentlnspriich. LT . o . g
- . .. - » t .
ER R Zeollth mit emem Réntgenbeugungssmktrum erhalten mit CuKa—Strahlung_.rrrlt dgn slgmﬁkanen
d-Werten gemal! Tabelle A. _ L s e O E e

5‘ .- o
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0 096 479 besitzt (wobei M in Kation mt der Wertigkeit n ist) und auf .
ei ne Tenperatur von ni ndestens 75(‘? r 11. Verfahren nach Anspruch 10,
dadur.ch gekennzei chnet, daB M Kal W@oder ei ne M schung vo K+M i st,
in der M sin anderes Al kalinetall AJASEMEIAumist, mt der MaBgabe, daB das
mol are” Verhal tni 5 K201 M 20+K20 mi nd#t®¥#s 0,7 ist. 12. Verfahren nach
Anspruch 10 oder 11, - dadurch gekennzeg&%t dag die Reakt i onsni schung a
sine Tegnperatur von m ndestens 100C erw rnt- wird. 13. Verfahren nach '
Anspruch 12, dadurch- gekennzel chnet, edad.adi e Tenperatur 100 bis 250C
betragt. 14. Verfahren nach ei nem der Anspr-uche 10 bis 13, dadurch -
‘gekennzei chnet, daB die Tenperatur- 487%%f er enz i nnerhal b der
‘Reakt i gnsm’ schung zu kei nem Zei tpunkg §EJys @l s 15T betrigt. 15. Verfahren
.nach einemder Anspriche 10 bis 14, dadurch gekennzeichnet, daB die
‘Reaktions- m schung fol gende Zusammessetomang besitzt: [err] 15 [err] [err]
20 16. Verfahren nach Anspruch 15, dadurch gekennzei chnet, daB die
‘Reakt i gnsni'schung fol gende nol are ZuSAfRBset zung besitzt: [err] 25 17
'."Verfahr en nach Anspruch 10, dadurch ggkgjgnzichnet, daB die relativen.
;Anteile von Al um nium Wasser, S| licrumund Kaliumin der Reaktionsmi schung
~(gemessen als Gew. % der Oxi de) SO si ad7+u:th di e Reaktionsm schung in die
1Flache A in Flgur 1, Flache I's in Figur. 2, Flache Ic in-Figur 3 und Fl ache
;I n®igur 4 fillt und die Reaktiond ¥%ung auf 120 bis 225T erhitzt
d :18." Verfahren. nach Anspruch ‘17, q¢aghsr ch gekennzejchnet, daB die _
z—'"Reaktl onsm schung in die Flache I A-30 in Figur 1, Fl ache 1Ip in Figur 2,
§Fl ache ‘i c in Fi-gur -3 und. Fl ache IIDZJSS:CFMgur 4 fallt. 19. Verfahren nach
iAnspr#€h 18, dadurch gekennzeichnet, daB di e Reaktionsni'schung in die "
lache I'lIA.in Figur 1, Fliche Hil izﬁs:F‘?'%’_ur 2, Fliche Illc in Figur 3 und
iFlache-I4D in Figur-4 fillt. 20. Vepfabgan nach -ei nem der AnsprOche 10 bis
219, dadurch gekennzei chnet, daB das nolare- Verhiltnisvon = -
S H2Q (MINO+Al 203+ a) or GBer als 8 i en9+@® 21 Ver f ahren . nach Anspr uch -

Zf 10, dadurc ken el hnet dEjB di e %ﬂum mggég ﬁecﬁ% e| nes
."« Zeol it he

i mlt

{Ei senque i sana%{.a roueihe. Voh A HIHE Z%éu% ARdstons 05

fPhoserqmd & ersetzt wird. 22. Katal ysat or, dadurch gekennzel chnet, da%
fer el nen_ZeoZedlite nacgeﬁmﬂucmmqﬁdwh gekenrzpichnet, tdaB Zﬂndeh@am!m%?’s atiogr ﬁrmtaﬂlte als

: AnspruchZ der y; eke zel chnet ' .daB das_kat aly ta o
gPI atin.i &%@ g’%’é ﬁgfgfu da 4"" %Wﬁ?o ahr{}é %‘ gﬂﬂ%e *8%%Yurch
gekenmel C i) 2dotit k;ﬁuc]aa bﬁ@v\aé’ Q&Heﬁhzﬂ&ﬁnb@bés dagispem&ﬂélwr |

nach ei:neylindero,5Nssys betdage. 22" bi's 24, -dadurch. geékennzei chnet ;- daB der

ZQE,I i th’i n Si@eoliftipeth gifeny der mrqcl!ng'% daqseqhwelmum hmgakw@zggsmsmw

iéAnspr uchaﬂeqrwkbf'ﬁma)ﬂso‘f?&‘ftgf é?’u%%@? prgRpommengn wesserfrsien ZyEianehyinen .f Or die
Dehyduacycl Fsierung. und/ oder - [y 5ud \(@iﬂ Kohl enwasuerstoffen

3 dadur cf gkeﬁnZI &i ehriit > daB" Koh enwa?ger st‘%f’ bei- éner- Tenperat*ur von 430

gbl s 550f &dmtwmm't(m Wilider Wertlgkeit (smuﬂ icAin Wedivol B loME Desizerf

% wer den, der6 89 rﬁ‘sl'J'B% 9 ﬁ"‘R’F egt van| ‘i"s thgpitat. ohen z
? und myadest ﬁa 1 % % §§ F(E% alt ' k
o kch o

st uu&wm

mm

so .daB min ?B&ﬁh'snacﬁ eﬂle & Fucﬂ&!’ 3'859 Ez@iéﬁ\%ﬁ QE 3|aier\lerh§ltms o
aromatl sM;go KRO| 6.96\8is 90156 Tewigh.c ungevvandel It wird o
" 10. Verfahren zur Herstellung eines Zeolithen mit einem Héntgenbeugungsspektrum erhalten mit. . '
-+ CuKa-Strahlung mit den signifikanten d-Werten gera8 Tabelle A in Anspruch 1, bei dem eine alkalische =~ -
55 'Reaktionsmischung erhitzt wird, die Wasser, eine Quelle fir Silicium und eine Quelle fir Aluminium *~ * * -
enthait, dadurch gekennzeichnet, da8 die Reaktionsmischung zur Bildung eines Aluminosilikat-Zeolithen . - -
mit mindestens 50% Kristalliten in Form. von ausgeprégten kreisférmigen Zylindern mit einem durch- - Y
schnittlichen Durchmesser von mindestens 0,5 pm und einem Aspektverhalitnis von mindestens 0 8 eme" -
Zusammensetzung (ausgedrﬁckt als das motare Verhaitms der Oxlde) von: . '

A -
AN

) Mng’SlOg = 0. 22—'0 36 N
| S ol ""'=°’M=m° 25‘9° ';f_' ..
65 . R ,“ . = ._'- ____p.. e . L SyOalAlzoa 6—15 ,.:

R

' : . + € L M .5

iR

1
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28. Vsrfahren zur Umwandl ung von Kohl enwasser st of f en, dadurch

zei chnet, daB di o_Kohl en, - vvagsnﬁéét e bei einer geeigneten
atur von 430 bis . 550C nit ein tal{ysator kontaktiert warden, der.

ZeOlyedibRR ol Miein KafSHEqik de: Wertigksitindgtf und huf eibe Térhpdnaurargamindestend 751G pravdrret M
act :j@nrggies riyons X obt enu. adpart-i r.de la radi atij on )CuKa,_ ec | 11y
| ] u U ennzet -Kaliu r eine Mis v
E'I’A\lSJ Ae 5 qudfml\ﬁa:i?\ ?«Sgrreml lmet_aﬁ%ﬁa?izgm ?:t? g'#it er Mﬁiga;gqa?’gﬂsﬁgﬁﬁgg'ﬁg'
" . i 7.i ' . ; ! ’
' %&Zﬁi ﬂmﬁ@m 'féoq?#ﬂ,. Sxiurth del@nriddichiit, daflifd ReBidiorsniidcliurigaufifine
50, 02 Zrefpbrafie van fhitldedidns300°R eik@mObirdt conprenant _des cristalli tes'_r;yllant .
S
ur-
S

form de cys.Vadahem nocly Ansbrach 12sdaditsh pekennzeichng g Temperapyr 400 b %FG

o g T S L e e e Y
nt ur \f% S10n Lot Ao An éﬂ_§'1§1 1 G4dothekdhzeicRRELOdaR die RSaRfSHe-
au noi NSmige § g pdsdMmehdettanlf bésny evendi cation 1, ayant au. noins 70%
ses cristallites sous forns de cylindres. 3. Z6olithe suivant |s

gcvendi cation 1 Du 2,dans | aquol | e Meh@89: 7 P2¢980 t es cylindriques ont un

~di anbtrd¥noyon de 0,5 1.4 mcrons. 0l ipg higy sui vant | ' une. quel conque
dos revendications 1 a 3, dans aq&g?l’wéf“,zfe- ?appor_t d' aspect des cli nd?es Va:

do 0,5 h 1,5. . . enrS Z61i t he ssiouAnD, |= 8Ra2 quel conque des: _
r___:_evend_l cations | A 4, ayant |a conpositi-on suivante exprinbe ~~~ deogai ens
oyds :aen  rdpp¥ariehnpspch Ansppich -1§-g§§\!!ﬁ'i!)6§'59ﬁ'?z°iﬁ'??°" &b (die, Repktigngmischung Tolgende
N '."9‘.873. Z“I.S?".".“?".s?‘?‘f"s.*’.e?'@- (0,9---1,3) M. .:AI203:xSi O -

G e da’' nse- | agugld dk,0b.6-L5i5)AILD, 8- 250120812080 N et X a uine
val eur do 5 ,5 .. - 6. Zeolithe suivant .e revendi cation 5, dans |aquelle

% a unesval earVetfehrsiéiach Afisptuch 10, dadurgti grkpringrichael; dafiitlie relati &g@@gv%ﬁﬂgfg"u@é |
| sing, da [
uhd

dns | aquel Wassgr, Siligiym updKaliygn injder Geaktignseisciing ) als Gew. , da
i e

e
Bt a

; _ 18.Verfahren nach Anspruch 17, dadurch gekennzsichnet, da@ die Reaktionsmischung in die Fldche i,
- 30 in. Figur 1, Fidche Wiy in Figur 2, Fldche lig in Figur 3 und Fliche llp in Figur 4 fallt. _ L
_ 19. Verfahren nach Anspruch 18, dadurch gekennzeichnet, daf8 die Reaktionsmischung in die Flache it
in Figur 1, Fldche llly in Figur 2, Fldche lllc in Figur 3 und Fliche lllp in Figur 4 falit.
. 20. Verfahren nach einem der Anspriiche 10 bis 19, dadurch gekennzeichnet, daf das molare
. Verhaltnis von H,0/(M,,,0+Al,0;+Si0,) groBer ais 8 ist. - - : S :
35 21. Verfahren nach Anspruch 10, dadurch gekennzeichnet, daB8 die Aluminiumquelle zwecks Bildung
- . aines Zeolithen, der kein Aluminosilikat ist, durch eine Gallium-, Bor- oder Eisenquelle und/oder die
... Siliciumguelle durch eine Germanium- oder Phosphorquelle ersetzt wird. - . .
22. Katalysator, dadurch gekennzeichnet, da er einen Zeolithen gemaR Anspruch:. 1 enthdit.
- o 23, Katalysator nach Anspruch 22, dadurch gekennzeichnet, daB das katalytisch aktive Metali Platin ist
40 oder Platin umfaBt. S o : e R
.-~ . 24, Katalysator.nach Anspruch 23, dadurch gekennzeichnet, da er 0,4 bis 1,2 Gew.% Platin enthalt.
25, Katalysator nach einem der Anspriche 22 bis 24, dadurch gekennzeichnet, da8 der Zeolith in der
Kaliumform vorliegt. =~ . - _ SRR o e
26. Verwendung des Katalysators nach Anspruch 22 in einem Aromatisierungsverfahren. . o
45 27.Verfahren fiir die Dehydrocyclisierung und/oder Isomerisierung von Kohlenwasserstoffen, dadurch .
. gekennzeichnet, da Kohlenwasserstoffe bei-einer Temperatur von 430 bis 550°C mit eineny Katalysator
gemaR Anspruch 22 kontaktiert' werden, der mindestens 90% austauschbare Kationen“M als Alkali-
metallionen und mindestens ein Gruppe Vill Metall mit Dehydrierungsaktivitat enthéit, so dafs mindestens
™ “ein Teil der acyclischen Kohlenwasserstoffe in aromatische Kohlenwasserstoffe umgewandelt wird.
"0 - 28. Verfahren zur Umwandlung von Kohlenwasserstoffen, dadurch gekennzeichnet, da8 die Kohlen-
wasserstoffe bei einer geeigneten Temperatur von 430 bis 5560°C mit einem Katalysator kontaktiert werden,
. - der einen Zeolithen gemaR Anspruch 1 umfaBt.. . = S
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P/, O+Al 200+8002)' est superieur a 8. 21. Pr ocede sui vant | a _
cation 10, dans lequel, afin de former une zeolithe qui ne soit pas
al uminosilicate, la source d0a006i479m est renpl acee par une source
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endi @atPPisfdels compesition syiventede d' ar omati sati on. 27b-Pr oceg e Io q U e
Rydrocyclisation et/ou d'isonerj,satd. n_ 'Pyﬁrgcar ures. dana |equ _
Kydr'ogarbures sont ms en 'cont%ﬁ"?’t’éAS%n;h enperature do 4300C a 550C o
un catal yseur suivant ia k- .H,om)éendlgsa.ed;, on t22, ayiaggl ?lrjlsme)'ltrl s 90%
.cat’®ons echangeabl es M constitues d'ions de metaux alcalil | .
conprenant au-moins-un netal du GOy Fi&dgant une acti vi tltlgedes -
deshydr ogenaggi e=Ta £t : noi.ns, une partle, B
iyl ocar et Fanach Shedkalon B Bal oRlto RS stomate B appesten pelair
‘tif ansf #mati on d’ hydr ocar bures, dans |equel |es hydrocarbures sont ms en
tontact A ow - une t enperdfudBiKes(9601126)0R0H8—1380,(720534800H.8vec un cat al yseur

cohprenant  URepgQak Liafe 18 'fuv}a/t?tpctatlolna'lo,r dans Egtlie %L ::r(tj)gonqions relatives d‘aluminium, d’eau, de
; silicium et de potassium dans le mélange réactionnel (mesurées en % en poids des oxydes) sont telles que
' 25 ' le mélange réactionne! est situé dans la surface la de la figure 1, la surface I de la figure 2, la-surface lcdela
figure 3 et la surface |, de Ia figure 4, et le mélange réactionnel est chauffé 3 une température de 120 a
225°C. - e - _ ' .
18. Procédé suivant la revendication 17, dans lequel le mélange réactionnel est situé dans ia surface fla
de la figure 1, la surface ily de la figure 2, la surface llc de la figure 3 et la surface I, de la figure 4.
- 19, Procédé suivant la revendication 18, dans lequel le mélange réactionnel est situé dans la surface ",
. de la figure 1, la surface lll; de la figure 2, Ia surface llic de la figure 3 et la surface lll, de la figure 4.
.. 20. Procédé suivant I'une quelconque des revendications 10 & 19, dans lequel le rapport molaire
H.0/(M,,,0+Al1,0,+8Si0,) est supérieur a 8. o
. 21. Procédé suivant la revendication 10, dans lequel, afin de former une zéolithe qui ne soit pas un
aluminosilicate, la source d'aluminium est remplacée par une source de gallium, de bore ou de fer et/ou'la .
source de silicium est remplacée par une source de germanium ou de phosphore.
"~ 22..Catalyseur comprenant une zéolithe suivant la revendication 1. _
23. Catalyseur suivant la revendication 22, dans lequel le métal catalytiquement actif est le platine ou"
comprend du platine.. oo - : : SO o
24, Catalyseur suivant la revendication 23, comprenant 0,4 & 1,2% en poids de platine.
25. Catalyseur suivant I'une quelconque des revendications 22 a 24, dans lequel la zéolithe est sous la:
- forme potassium,. S ' ’ - : . ' :
26. Utilisation du catalyseur suivant la revendication 22 dans un’ procédé d'aromatisation. _
27. Procédé . de déshydrocyclisation et/ou d'isomérisation d’hydrocarbures, -dans lequel les
: hydrocarbures sont mis en contact & une température de 430°C 2 550°C avec un catalyseur suivant la -
" revendication 22, ayant au moiris 90% des cations échangeables M constitués d’ions de- métaux alcalins et
. comprenant au moins un métal du Groupe Vil ayant une activité de déshydrogénation, de maniére .
- transformer au moins une partie des hydrocarbures acycliques en hydrocarbures aromatiques. .
28. Procédé de transformation d’hydrocarbures, dans lequet les hydrocarbures sont mis en contact 3

' une temperature appropriée de 430°C & 550°C avec un catalyseur comprenant une zéolithe suivant la -
" ravendication 1. : . o E
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