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US- A- 436 58m@lpyesiin the rformgtiod @f enombtizchytimcddidns\préREEY 56th artidrbiienAe fed@ GH0 40less than
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dehydrocycl i sat i orAla(Qﬂ mderl dmrdrt]bf9ﬁl- atic hydt d:’aé)bons i n which
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haV| ngsrdehydr ogenating acti vi t\y, so as to convert at least part of the
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*catalytic reaction may be from 370 to 600 C, preferably 430 to 550 C ang
preferably pressures in excessgplpsbggspheric are used, for exanple up to
2000 KPa, nore preferably 500 to 1000 KPa. Hydrogen is 30 enployed in the
formati on of aromatic hydrocarbons preferably with a hydrogen to feed ratjo
.of | essuttoh®nC®. The process is preferably otherwi se carried out in the
manner described in US 4104320, BE 888365, EP 0040119, EP 0142351, EP
0145289 or EP 014235 The_i ntion is now described Qy the foll ow n#;
Exanpl es. rﬁé?eggl‘ £K§S| S m xture was obtai*ned *by.” t he m xi ng of
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of silica- b%ﬁ;id ‘z_eoli%e KL. The wei ght of the react qnéﬁgiov nin grans were¢

as foll ows Pot assi um al um nat e sol ut’i err) pellets

(87.31 puruty) - © 7.376 45 Al (OH) 3 powder (purity
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t he aglgd kJost catnd 69 A hag,dﬁﬁqmg@ rinse the beaker containing Solution B.

The conbl ned Sol ution A/B was.poured into a 300 nl stainless steel

aubpcl ave together with the 15 5.89 g additional water which was used to
Lbnsecﬁyaahgamker cont ai ning Solution ANB. Next the extrudates of *
Silica-bound zeolite KL were added to the contents of the autoclave. The -
over al | Ta@apasivé waheathd tineves§ tvs etys SC midditepirat thisaampesaise ir 8&hroxi des) was:
2.89 (20/0.50 CsCl/1.63 A1203/10 Si O2*/ 141 H20 20 sf Crystallisation: The
aukocWashingwend diyisgt ed up over 6 hrs to 175 * C and kept .at this tenperature
for 65 hrs. 25 Wshing and drying: The extrudates were washed with 8
por t i onThextnidates warewashed Wit § portignstof watbrauntil they gH whihe fastashwater wag (9. {1 'Eﬁ al
anpuniotabimannt @ waies gepd\nes 320901, He totdl weshing timp wmgfhhfﬁ Fheiepidgias werg dpigdsfor The
ext r utfalra st 1% € a9 empw*ocrf xS, osgversd (ves &4.6 RS, T\ ATFUSHES D8 P, el

r edovRiyEeH mgtwaenq?; 4§D, straagth @ﬂ’?d‘?ﬂ’ﬁ?‘ék“%‘éﬁd“'ﬁh T@% E%‘Ma@ﬁtW'*%ﬁ"‘S’bﬂ&?BS?‘%

st r engfeRArVRRIgNs) gxtaidates pf gbast +AIBMM BAS %) | b/ nm (1. 42 kg/nm). Thi's conpares
~wWith ¢rush SL engt hs of conventional extrudates of about 1.07 Ib/nmm (0.49
kgl °pe|5f’°8|8 'IE’? gesof Extrudates: 35 Tol uene adsorption capaci ty at 30 1

c gsnd atTolBérB dsontx%r? Capg\é“ %attéal %ng at p/po = 0. 25

wt% toluene

adsorbed desorbed micropore
 capacity
9.06. -0.05 9.01

45 Chemical Analysis: ~ Al 10.9 wt%, K 13.4 wt%
: Cs 2.4 wt % and Si 26.7 wt% :
X-ray diffraction shoved that the product consisted of pure zeolite L, the crystalhmty increase versus the
silica-bound KL extrudates was 20%. The: apparent XRD-crystallinity increase was somewhat lower than in
similar synthesis in which 'no caesium is used (30% increase). This is an indication that the binder-free
s0 product contains caesium. Comparative diffractrograms of the starting silica-bound extrudates and of the
binder-free product are shown in Fig. 1a and 1b respectively. -
SEM (scanning electron micrographs) showed that the amorphous silica binder was completely
converted into zeolite L. Comparative 10000 * SEM micrographs of the starting silica-bound extrudate and
. the binder-free -material are given in Figs. 2a, b and ¢ in which Fig. 2a shows the starting silica-bound
55 zeolite. KL extrudate with an'enlargement of 10000, Fig. 2b shows the binder-free zeolite KL product
extrudate with an enlargement of 10000 and Fig. 2c is the same as Fig. 2b but with an enlargement of
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* Silica present as binder in the extrudate. -
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inf Figsq 2a, b and c in which Fig. 2a shows: the startlng silica-bound 55
zqolite. KL extrudate with an enl argement of 10000, Fig. 2b shows the
bilnder-free zeolite KL produckOBxpeddsts w86.88)enlds §8Fent of 10000 and

Filg. 2c is theg g. 2 | ar genegt Skllugd natesent as
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EXanpl erbi nder free KL extrud%ﬁ@s in the presence oﬁ°c§§5| um wer e ﬁrepar ed.
I} the two syntheses the Cs coageeibahiloR d@sri NCrepseds from0.50 Cs"/10

thje other case. For the preparation of the first binderless KL extrudate

t e synthesis mxtures (weight ¢Pa éﬁ&%&l 8 ) 8"9364 18 oel | et s
(§6,81)% 13.903.Sol.ution A S b (1?9 {r; sé§B

91592 = al uni n3Pdugion B H,0 - " 30. 87 27 98 50| sLBsiARdi ti onal
Wt er 12. 28 ngdpgi\ggal ((ﬂ&@% ) P39 = CsC 20 Solution
B H20 -~ % sol ution Additi onal
(di nsi n%) 18. 47 water 25 Si I i #2t®Bund - 75.00. extrudates
3( fter cooling to anbi gmli@gpgbahure_sm uti ops Apgras poured into a :

300 M stainless steel autoclave. The beaker which contained the alum nate
sdl ution was rinsed with the acﬁ)‘FY‘F% 8Fefater; this water was poured into
t he autoclave. The CsCl sol ution was poured into the autoclave t oget her

wirth theg ringgd Qoaﬁﬁé mbibhGerfi it 5utdh AWAE patHaGRb 246 M&"s{aﬁx e@é SE8 au el §
sijl i ca ﬁo agkeFwhiEi & Jn\éfi@ﬁ B afiRetsd WS rhd38 with HeSakifonl! waE Qh@%tgrc ared N€
CONPOSI t i QRlg (¥ AR Iaved rhd BSCISHIidASHEs Dotbe Intd tRe WASciave Rgéthdt i Q water. The
bCl /1. 62 obhefis3bilile RUtbhiald hére kb Réxt Mo shid Souh@ RL Bhe&até“sr%% Qddlaa &eﬁe niehts
pat  Up I aheCaulicta@pd PhedompSsitldf (hdtes) & tHe/dynthesfe niktble Wa® M Xt ure was hel d at 175
1 1) C ds0r2.85%. 02100 £sCiklse npofAcesiol-ha ot rudat es- were prewashed with 500ni
it er, followed by 9 further washings. The total 40 anpbunt of water was
b00 m artie mbtad wassihdn angstallisevewith Haetwpsate dirapprpt 5 buré ot 78 -ac;éndwmhxmatm halhs
2. The at175°C for 65 hours. _
Thereafter the exirudates were prewashed wuth 500ml water, followed by @ further washings. The total
40 -amount of water was 3600 ml and total washing time 25 hours. The pH of the last wash water was 9.2. The
extrudates were dried overnight at 150 ° C, and the weight of dry extrudates recovered was 87.1 grams. The
weight increase of starting Si-bound extrudates was 16.1%.
XRD showed that the product was substantlally pure zeolite L.
For the preparation of the second binderless KL extrudate the Cs-sourca was CsOH.H20. In this
45 synthesis the Cs-source also provides part of the alkalinity; therefore the potassium content was adjusted to
give an alkalinity (K20 + Cs20)/10 SiO2 of 2.86.
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Sija2 to 1.00 (err) Si2 and the Cs- source was. CsCl in one case and CsCH in |
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of €5X wihaftiglesof zgolidesKL by crygliisgtion of the mixtugp t o 3. 20 K20/0 05 to 1.00 CsX/1.30
to 2.50 Al 20a/ 10 Si02/110 to 170 H20, :or where Cs is used 2.25
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accor di nd’°f"oz°8'ﬁ§/Kbﬁ'é5t6"I’tei‘ he preceed| ng cl a| ms \/\herel n the rml e rat | o

(expre§_s

0 8% g 2 ﬁ:gc(:ﬁs %tgdm ;'nd (ﬁ%ﬁ{m uf cl |F\8 ng’d}dzgéh nggf\gso eous oTutngu r%cc::t mr{gr_lsr.»urﬁr e% edi ng

cl ai ms wherel r1 cI es un are ground

into fjney pRRLds! gécgrﬁm&fto sinll 'oq‘l@ QU Gretsiftlg LAMELBRINOHE RELINYynthesis mixture

expressed as moles of oxide except for caesium which is expressed as moles of CsX where X is
45 halogen is:

2.50 to 3.20 K20/0.05 to 1.00 CsX/1.30 to 2.50 Alz03/10 Si0,/110 to 170 H20, or where CsOH.H,0 is

used 2.25 - 2.70K20/0.025 - 0.50Cs20/1.30 ~ 2.50 Al203/108i02/110 - 170420

5. A process according to any one of the preceeding claims wherein the mole ratio (expressed in terms of
50 the oxide) of K20/K20. + Cs20 is at least 0.8.

6. A modification of the process according to any one of the preceding claims whersin the shaped
particles of silica-bound zeclite KL are ground into finer particles of silica bound zeolite KL before being
mixed with eh ‘aqueous solution containing sources of caesium, potassium and aluminium.

§5 : :

7. A process for preparing a catalyst comprising combining a catalytically active metal and the binder-free
particles of cassium-containing zeolite KL prepared by a process according to any one of the preceding
claims.
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any one of the preceeding clains wherein the nole ratio (expressed in terns
of so 2. Alpocess abegrding tKABMK2M whicksEdsHapedaparticea st silbadound. zedlite TR iafei daiied ON
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shaped particles of silica- bound zeolite KL are ground into finer particles
Of—sidi Ga Borncesszasodriing tokdithdyedff claimsbicand? whecainl thei agheoes selujior centzining| sebricesof
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preparing a catal yst COTTPI‘I sing conbining a catalytically active nmetal and
t he bi nder AfRresess according to any one of the preceding claims wherein the overall synthesis mixture

expressed as moles of oxide except for caesium whlch is expressed as moles of CsX where X is
45 halogen is:
' 250 to 3.20 K»0/0.05 to 1.00 CsX/1.30 to 2.50 A|203/10 Si02/110 to 170 H20, or where CsOH H20 is
used 2.25 - 2.70K20/0.025 - 0.50Cs20/1.30 - 2.50 Al203/108i02/110 - 170H20

5. A process according to any one of the preceeding claims wherein the mole ratio (expressed in terms of
50 the oxide) of K20/Kz0 + Csz0 is at Isast 0.8. .

6. A modification of the process according to any one of the preceding claims wherein the shaped
particles of silica-bound zeolite KL are ground into finer particles of silica bound zeclite KL before being
mixed with eh aqueous solution containing sources of caesium, potassium and aluminium.

7. A process for prepérmg a catalyst comprising combining a catalytically active metal and the binder-free
particles of caesuum-contammg zeolite KL prepared by a process according to any one of the preceding
claims. -
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Revendications

1. Procédé de préparation de particules fagonnées, dépourvues de liant, de zéolite KL contenant du

césium, qui comprend la formation d'un mélange de particules fagonnées de zéolite KL, liée avec de la

55 silice, avec une solution agueuse contenant des sources de césium, de potassium et d'aluminium, et

l'obtention des particules fagonnées de zéolite KL contenant du césium, dépourvues de liant, par
cristallisation du mélangs. :
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