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at nospher es)” an t?pléAHEMm@f zatiérDB1thb rbadtdn 30 b et strPdre b&itaRthy essbhialiy ©,—16) pafhffins
typi cal di nelpthast lpmpameeaaotane)risobmaoé)va@/ot lotefiag] ththyienn, prbp\tlam ey isebugene), and
nol ecul es tdnmr%thﬂ: 49@@ tah@} wg@wn» P@wa@moc o Aomasies: i on ude 8

i nvol ve tfe kaggkitp L@"ffm‘#, T"ﬁz%*fgi ogdbé% vHton e n?éﬂﬂ?’m 93¢
catal yst toy @Bﬁ?s’urm t&@é@fd kPa (1 dd&éz ?‘e$ab‘iy1”rﬂv atmdsghErict

di mers, tri nEresoaprd bf@mb&;an ensem; kR (29Q0 s, aDAHSVIRAHed a bW dp&aidBRIEH fEm
the joi ni ng ®f hi'l HtO hol" aFgfersbly or b hri to Biut’ya ®nta|cbqr|ge {wihen mbas¢hedperationDotffarmoO. 1
ol i gomeri 2°at hountodi¥chousy Risfgsably emdrfoLbidi iy and hvdingen/glefinpple rasip of P 14 2% m

[err] ef?%f f when the acid cé%l%&lce@mo\ﬁ lrh9 aLa%'E fnllentmn is cracku]igo Jtﬁ{t{’]con rsion
a pressure QondifichsRduidehdthifed witHPsbdin §a R¥pea b A0S 150
at nospheri c tb 06487630 200%K), (greeblp Sfray) 42230 d&lDQi’lFl t5631(389(0€kﬂaa agre€ife .ﬂ'

hesls 19 J48Q kP Wﬁgvi %5 31 to
0.5Ferr] to %ﬁ qggff,;g G %pfo SRR e DA PR DRt L™ B PP 4 1

hour to 48 the rédchidfs & rycrgcﬁﬂﬁnc kRt AberkiOn %dﬂ@r\érsﬁoﬁ@ge faintained within
hydr ogen/ ol ea‘omawnal dffdréritirngat, ihdlimgOa tein Ehxur@roeiremaidwcfcumnmtd 638°C. (1800°F),

typi cal aro rm@fe@uv from 255§°$ r@oraa@ﬁm (850°%). popegsure ofe‘mm slg) to 24233

essentially @ fow gp Bt fa ’692 h"—'
Srel et R S R G ﬁ?éﬁé}% O
ran aci di ¢ cadrad MétcatEF)stFH‘u %upi Eb'irhm platinGh) lckeﬁérﬁl Iéd?nﬁn

t he aci d eat al yzmclassa:cbnysxallnmas:eahmd maﬂwisdmenmatuablyarawerimrmeﬁ snnsuramt mdex as

condi tions |'W(ﬁ"1§8&f %Ff't' fr@m preatepfthan g Y3 gud fév“F to. 8"!"0‘" p]of at least 12

i e fe?ﬁ}é':ez:z?;;;;.éwﬁ“’@ﬁ i

27680 kPasd njus thg eoh&%ﬂ%mﬁo@dakqse’ldatn&@ & the hayy mataM\Hﬁ‘.i('o(x exlﬁtha
flow oper at |R9n?dl0fl' aljle GmE@mQ{\@n tttbld!(m land ceSpmefﬂed amqnelthvbmnx{n@m ]T'M\) can be

I B S T S i
ours, prefepa g Wit ol

of  from 0z GefRed ﬁraeﬁx#‘éeab ytarfs:zerza te) Will md?usau Ve th ass zeBWtb nﬁatca,bumd
reaction of dffo0210eG 8 miicromsyiberbinalter irefercadato ks sgall castal sitei zeouxe)nverm on

condi ti ons shoufl B@Wﬂﬁl"ﬂﬂ"&ﬂdn dneipasp ispleetivity i goke aﬁ kationn Gokgase “0" involves
t enper at ur e g@f:j“t}"grgf‘ﬂ“;‘gve E %ﬂ'g%dgée ;i "‘ ‘h' ’g’?&bl;’l‘pf?g% ‘?"ﬁf"'fye'f‘ra]"
to [err] e * " The seditbEARTL o h dbdcHbl o 38 ckrfHhg some
psi g), a WHIMuduahprpértiés THese PratalistsGiiduce fprdfbwn tGhnEf[oeuiern nd 6f Sifph&icr fydrocarbons to
preferably fargmatitfhedrodartiops ih@ommercialiy\dsiabiroyie!decand eiergengrallydghly effegtiuhin conversion
oper at i on) d’ﬁa"‘F':l;lfrfﬂ‘O"\(U!E ﬁ@ﬂzﬁ'ct@d@&afmf@"m ﬂ'bfheYvaﬁ‘{ npsuUgHy lzwla"l*i‘lfé'lﬂ? c?'ﬁe"i%'e
nour 5. G I e S TR HG
shoul d be mal htal ned (5'? it 25 ry es I nc

t enperature of- from204C[err] to [err] 40 preferablyfrom28OC[err] '
to [err]. a pressure of from 3549 kPa (500 psig) to 24233 kPa
(3500 psig), a WHSV (when a flow operation) of fromO.1[err]to 10[err],
preferably fromO0.2[err] to 5[err] a contact tinme (when a batch operation)
of fromO0.01 hour to 24 hours, preferably fromO0.2 hour to 5 hours and a
hydrogen/ol efln rmle ratlo of froml to 20 preferably from3 to 10. The

(100 at moSp

L I _ :
[err] to %err] [err] ,and at pressures of from atnospheric to 10133 kPa @

LY== * .e Iée* ar m&ﬁd oo
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45 T  The cdass of crystalline zeolites used in this invention is
characterlzed by . a constraint index, as hereinafter defined, of from
greater than 2,to %2 and a silica to alunmna ratio of at | east 12. In
reactions dealing with the “smaller ol eQiO87 8%kl ectivity for the preferred

ol efins can bg. ek BriVaRInki S atBRiahis CRlohO BS0Qkted Wan 2GRl Ll BRUHSASM. At
thi s\¥nventi Ora:t;% ‘ﬁ &GP bk&hnhﬁiﬂ%ﬂ&@ d:d@dspﬁﬁﬁ;tle%? mitcearksa?hee Bﬁeﬁé}i@n w‘ﬁtd& :ha;!;d@{if:
cations, the ws&hdhddces gemrsiblys:bﬂadpss ot de ﬁmevﬁoheofzetbbn 1ee$tps ayl ot dieeX s8l dctype.

50; ti_vat i on offuttiheemerejarhopaceodsy ohes f éﬂeédt'? umatguaéﬁsah@'u  ygyal
the heavy mét %E:%ﬂﬁﬁ‘“;ﬁﬁgﬁs‘tﬁai@tﬁ‘( , % W’*é“ei‘% "vﬁ ie ation fow el
rupi di um and cesi ety SN 31 Bl fqrswc &&xz@ 2 hmf&ov.des
the zeolites uottained 'éch:béii foN W& bdrews. frof) Qhd Bitratrpdtdliod fted dpacy BASiaus of Balirigva byre
is{to utili ze dlr@ang\em geeies thah BSA\rmetsonfsoqndtm@ vwinddwstf ssn}; @y@dwtm behprswded by 10-
| nyenti on. LE "5“‘?"‘&"* 2L W‘Eﬂ’ i ses e Ji?’:h*?‘f" g i e anane:
anfl | arger (helELd, iﬁ %@ £t§| ke els ByobA LT o AL batng bl s siff (ot
bej nore sel eclajyyh tsamt&eed thtaeetvuhtaa}a aBriefly, Shédbrefetrd® typk catal)st dserud m5th|s
m grons’ (her ellrﬂaiittoarposﬁﬁﬁsI‘lﬁd‘.otnbma‘lﬁms awsilica ¢ gistninla rsolg eatipenﬂlalttl&a}t 125tmd h structure
anpt her net Ho@f@@'ﬂsmm@s*ed geqees:tq 0o F%Sfﬁ'#"e &eﬁk@as%l ect i vati on,

ratio
sefectivation, Irrr]iea o re res nt, gaP sf e the atl ZE:FHE ‘?;‘lgp"ﬁ( olite
infthis i nvemcl'v%l Qté rugé/ﬁur'n ro‘%ch{brﬁﬂ)ra Withirlthe lthough
wel ght per centcataigsts YRAREr stlch Yo BIOEmn@Xﬁ(ﬂé? tlB@f ot 10 late AL @§ prefibred to use Tdatalysts
zeplite catal petisg highee ratiosiefsas ldabtsdD. Speh qatatristsy a‘teofactaatmv@huitel angetragfystaliod sargtion

exhi bi ting soﬁeoaeﬁuimmorw digwang; wich isnareaercthem e ter Wew& 1hew eYkiY “hydrophobic”

trfinsfor mat i oRSPBRCSL [ pRAL LG M RRARRORI 8o RGAY RRLFirleRbion great

CollTr 1 1| st Sk v e e D o e S ies e 1
cofver si on gscaombtives pbs3ibial i ijudge A6r0 EEknbwn By ileﬁmcbowaathéklsndmmagm G23tcdss ¢hsts. For
unpsual Iy | oweaﬂﬂuﬂn i shecanivtporetvaindawsdn a ¢rvgidl arsiformed by 8-membaied tingaf eiligogenhdajuminum.

they are very 30 %“ %? ¢ 'ﬂ’e"f 4 G‘E?sﬁfc ‘P'I}HFW?;P' Ihé"al"%ﬁ jouet dé‘%’c‘ﬁ%ﬁé"‘“’
4 of t s of 1 in re arre h IN some’ instances,
30f The acti V's&égsénﬁ p% SH ﬁ)%gs é‘gé@?fg‘lé zg&?t ¥ct£9 Tw% 9~I?nembered rings do
tr dnsf or mat jgonst ée’iel@W‘@b vty offar su (RAistraitit kd brbdﬁcﬁ(;\et &dviritayebuddaleciitien) ditblgh
at pns and cat ipockered Sgocturas e:dstvautlh ag TMA@ﬁadtxmwhmmsaa kroavn dffectve zecilte| ySt s
refain their cry sﬂeéhelflﬂf'ﬁ"t tWF qub‘ﬁ (;25\6%5' SHucsye t"é‘etf)‘Pf ?"nemr?r &ﬁmeﬁg :;?etg:
stpam at hi gh E co%?n %&?&Fﬁ re oﬁ %l \E&gﬁ#‘}?ﬁ) E xaqggpfn?ggé %emée over a small
fr amewor k Oj, E t’, 1 e,ag, orQéss, e ubd e to the following
‘cag bonaceous Qi&&!ijré & saiBeaf {he ateNlst, iNEns fbren df@amgad ehxyud [ igicraghedito pghaa size that
t hdn usual s of rsaidandsnduoterd ¥54 giass t'avt l?mrt estinu thecatalyt isitreatadwith 9 str@mof air

zeblites of tm Caéko%% Ftat\H?P 1E g Bﬁ"F'}*’FyW'ﬂbB R the
tolvery | ong ﬁgamm'é ke sq e
characteri sti gof ebhﬁ;ufa Ihy&bairbont p@u&idﬂea:f tal§' bér Ho @&far%cztag vms hlaﬁun'i fukion to
it yprovi des caqivstar taliae do aselcisdrocarbormdieagiicesfss 1 .r Aftey 20 Im@indted orastreasy, alshmple of the
frge space by effiuentiie tasén managzw p@stecoavemané\f @ngeﬁgrqéeanatogman tg dpiquRipe thadraction
ang§l pore wi ndd?/@a‘fﬁ}g Andipnged 'WQLIY"@"M%'R ‘ded by 10- 1o nenbered
ri pgs of sificon a or?%"sr'e'rc B so>‘<’yg"<"asn atons. It is to be
ungler st ood, of course, that these r| nga.oa,r;,efréchasef A-Béxangl rémainkrge r egul ar
di ,p03|t|on of the tet rcuneshin indek+rg—tp—the—artonte—fFrarework—of—the
crystalline zeolite the oxygen atons -PheffEstived LEptyreiesa™eBinghe silicon
or Jal uni nunfat o h%sc&ﬂﬁ ﬁte %S,E 3 S)I’LXIIT\'!QKQS tﬁé rr?tnaeg( the @abﬁ# Yate cgﬁstmset‘cﬁ'rﬁ@(*wo-
type catal yst pugsdatont. 7 vBRALI on possesses, 1 n co |1 ca
tojal um na nol e r:aabmes ﬂl" talblp fdr G'ﬁ&:‘resirﬂ nmdm asd thospthavieg i&mprm"rdlanq from greater than
cofstrai ned adcwesk?. Congtiaint mdy’stf'dl)lvﬂhes for seme; pynisel. camlinstssdrei ca t o al umi na
" noke ratio feferred to may {)e’ det erm ned by conventlonﬁ anal ysis. This
rajio is neant to represent; olite closely as possible € ratiointhe rigid
angoni c framework of the zegmte crystal and to excludggal um numin the
bi ;der or in cationic or otzsm-tiormw thin the channel 87 Al t hough catal ysts
h asili® to alumna n#SM-1atio of at |east 12 are2useful, it is
ferred to use catalysts 28B8ving hi gher ratios of 1 | east 30. Such
Jal ysts, after activatio uire an intracrystalli sorption capacity
normal hexane which is. et han that for water37| .e. they exhibit
dr ophobi &' properties. zeol1tes useful in this pgvention freely sorb
ogmal hexane and have a pore dinmension greater than 5 Angstrons. In
Mition, the structure nust provide constrgi ned access to |arger
Mecules. It is 25 sonetinmes possible to judge froma known crystal
st@ucture whether such constrained access exists. For exanple, If the only
. WI ndovvs in a crystal are forned by 8-nenbered rings of silicon and
—i-en_access b nDIecuIes of | arger cross-section than

normal hexane G u ec Treis-not- -ef«{%e»desu.ed._t_wg._._m
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pracedure A sanple of the catalyst, in the formof pellets or extrudate,
i s crushed to a particle size that of coarse sand and nmounted in a gl ass
tub@@ Prior to tegting, the catal yst g@ayigzeied with a streamof air at _
[err . for at Jeast 15 minutes. The catalyst is then flushed with
hel i um and t he tenper at ¥f%'"8dj usted between [err] C! and [err]
to.gi.ve an overall conve Qn 40 between I0% and 600/ The m xture of
hyd}ﬁcar bons is passed agﬁi 4 quid hourly space velggity (i.e. 1 volume of
I|qU| d hydrocarbon per vmi\urre of catalyst per hour)gaver the catalyst with
a heliumdilution to gi vemarph@isistiea-dtlamihet al hydr ocaolson nole ratio of 4:1.
After 20 minutes on stre@nonite sanple of the effluenB8is taken and anal yzed,
nost conveniently by gasc'ﬁﬁP'd?I'ﬁ‘E ography, to det er m ﬁé the fraction
rema' ni ng, unc gvef-&sc ggE a%nﬁdtmnhu dr crmgldef‘mtm oPt S€ zeohtes
‘constral nthn&%ﬁef@mQ Abrentd %sti ur:ﬂ%fsba l}nEQF d®hk leteﬂ't ReiqUd
remai ni Ng) vdagrsi nadétbrmined exowever ac]m.( f el doesibiii that AEjiveyl Z861Mé adtebd &amurunﬂvg .
50 The Consemawhat diﬁ#cbekcqaplporvﬁnmwv béve dmtenocoostranmevdwaackm mt ladex seems to
constant s f8/ re i } ¥ ?P§fat'2'éé¢q"’( ond Angl o }w erepeﬂce 5 gmdzfrs o
ventt ot e R an e i iRk
Const r ai nt; di&dlﬁ&e ith 1 &asssaemefe YjQﬁrﬁ@'an@ﬂ é’r@ a'idea asha
C.l. ZSM5 dhdex of greater than 2 to 12. Also contemplated herélin 3s Hdviigh Cbnstraint Index of greater than2*
8.7 60 to 12 are those zeolites Wfiich. wimn tested under two or more sets of conditions withirZiBR/jabgye:
R P B A A A M A
wi e r i
2 TMA of f rqﬂgﬁ ¢ tog12 Thus, it shou!dgbe understood t%at%hﬁonstra. t Index value as used rgils an .

9 6 6 O iRHukIve fakher than@h iekdfusive valua. That is, a zeolite when tested by any corﬁbmatsoZdetlons
5 H Zeol owithin the testmg deﬁnmon set forth hereinabove t@)hdve a Constraint index of greater than 2REY2 is

nded |t fpthe instant catalyst defjnitio gothat the same identical zeolite T
g84GAmgﬂ1?%%?$pnggr ot erd med conditions may give aﬁéﬁsérgﬂ;’ ndeé){ﬁv‘gl si %e e ggcégf ot
P e class of zeolites d fine her is exemipli Q' M- a séﬁ d
Constrai nt dtmgmh.sma@namgm £ e SRABLION DI, ﬁsthﬁtlwoa g @'islMlﬁh &t No.
zeol it es W, 109,9%9% z8Mcfin U.S Ratenrt NBS4,076, 8421\11&!128“0435 |F|'|0ES \Pateyit Nat4)05,266.t hi S
par anet epo and Tivecspecifi zeclifes dsgdrined; wbelb emdohthetprasmedet erganiarationsiasqearaytically

R R R

Constraint odw) A QRMhe f%séh%é ¥f oW héoRRH@EdIUtion May ARSE @bdoRiely essential
{ conver ssonp tiwrfdmiakien «pfrtms epe of dolita lhewme tiael présemaiaf theseldatidriseloes appear ta fevonthel
be appr eci dpeeptionaf thistspegia) tybe ofreglise.Nere penesally.dids é@ﬂ'ah‘%@tﬂcb‘@wg v?m tfﬂ’sf by
establ i sh %e’icf‘;ﬂé'ﬁ @'ﬁ%\a(?‘gl"ﬂ'é'ml sits frlloyed bycralginatignda pip pt 4oAYL PS¢ HO frPRe

3l

Constraint INAdReyku zé%hﬂ@rniakl Ghhatmes R dohertePitF thisdygeSRbiltd Bate¥RibPiirfoud B&ivation
const r ai e CbroRaErESarAothee redtinets such @slbad8 @xdhandestédenings gamine extabtidnaint Belcidation,
Constrai nt in n:dmhmgtiongr Naturel mirlegais Whichp map be/!ﬂosmatag nn@uﬁsl favtnemie rmﬁ\wwtasst'lblte

havi ng a Co¥#skigrd i“ht"lﬂls gé%( hB‘f'a fte apd glinp

lt e

p nt ezI t C f‘% a crystacl-
when Tost e nlEh ?n?fﬁf%rﬁéii%&?ﬂ ST, ﬁrﬁbf fx
speci fi eds rééﬂﬂ-ﬁ&ep Ha@ IBREH st tharsbdlited WHIRH Aty alll&hn@ B theso of rléearé) sired
Constrai nt Heaalsx tlséyi ohd |ty rhadnsize. tHehgraduttiore of) gasblirts, bajllngsmnw\mnro roeatpmdut:tb,an

12, e.g. 14Therefore,the mferrpdaptaivetaefthiswefemon@re th l!véwma i i ndph eﬂﬂqd@b

A £ t
Thus Jt Skﬁg tega é?ﬁﬁl:g gtj\‘jwbc %egr}?gn Fjél?sl wn 3 ru re'ema g ofrgom
herein i $o ale hithter A BroR8 pePiOD0 SULIEA asighith, d.65,0n pag

when t est edartige amzednwmmatm BYIWO M. v irk Imaébedmdsl”bf Rhe mfetrmé mgmlae larn$sbveen

set forth hendim#odl $2675, Becidy af Chemical dm‘vstnr rtaedonoﬂg . dMhenr the WamtaQstrtwtuztez 'sl S

25 int ended“"(kg°w'béhei g‘ &é'ﬂ‘;cif Ipﬂ';@,ﬁ?’r ﬂ?l’ claa q' ﬁY P't::( '@gﬁ\‘ vent
that the,s lr 'Q%bg‘s? é@ QF; tis pgsgﬁl su Tﬁg cJt'G nﬁ% dj'l o this
may give a {48k Eéyhﬂ’é Weh Rl high ¢ S‘s arfignftfdiewlo Yless! thén 1.6

cl ass of zeghémé pe albit |caﬁtihelmrﬁ1mhngls densieyypf cdursedmbst bKS‘dbﬁdi;ateZSD\ithla fiejativebVerR4),
ZSM 35, ancreaunbef frgespacerwithin the icerbtel witdhvmight be elpagted toggsultrin oS, stabig BETUNRS.
3,702, 886, PE\reP space, hpyeyer. s imagptan as the ingus o cgtalvispetylty.i n U S, Patent No.
4,076,842 and ZSM35 in U S. Patent No. 4,016, 245.
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30; The ;specific.zeolites described, when prepared in the presence of
organi ctcations, are catalytically inactive, possibly because the
intracrystalline {ree space is occupi eggdy gygani c cations fromthe forni ng
solution. They may be -activated by heating in an inert” atnosphere at [err]
for 1 hour, for Gystalflemewprs|densied obyerbawcelx@hlavﬁg@ew th ammoni um sal ts,
f ol ‘owed by calcination at [err] [err] I n aif presence of organic
cations in the forni ng sol gtjen may not c\,fgﬁneab IF@fﬂvoq‘essentlal 35 to the
formation pf this type of_zeolite; however the nrpcpnce of these cations
doe\s-/appear to favor the fremestei on of tmmm@ecnabglcype of zeolite. Mire
eneral |y, it is desirabl éardeniteti vate 28is typé 7cat al yst by base exchange.
ith ammonium salts, foll %0y cal ci nd%ion inldPr at about [err]
r from],5mnutest02 S. Natur—l_zeollt;srray soneti mes be
nverted to this type ze abﬂ&d.&‘@t al yst 3py varigys activation 40 procedures
nd other treatnents suchias base exchapge, steaghng, .alum na extraction
nd cal ci nation, in conbi CHtdptivite Nat ur.a#é m ner al7s whi ch may be so treat ed
ilnclude fegrierite, brewsteymondite sti| bi:B¢,  dachild7dite, epistilbite, )
Heul andi t € and cl i nopti |l ol {V'e‘”qf’ffg&’ pre rred a% ct of this invention, the
tal ysts hereof are sele Wardle t hose Bavi ng a,% st al frarrev_vork denS|ty _
ifn the dry hydrogen form gufeyapt substapgially li)(glscaw 1.6 grans per cubic 45
ntimeter. It has been fquiditd hat zeol gpes whi ¢}54sat|sfy all three of
these crit®ria are nost  desbried becausesshey temgito maxinmze the
roducti on of gasoline b0|GIme|hgter ange hydfocar bom4gr oducts. Therefore, the
referred catal ysts of th|c§a‘?aﬁ‘\'ﬁent|on afté those”"r ving a constraint index
defi ned above of great than 2 to 12, a SI|I1 2 to.alumna nole ratio of
| east ® and a dried crystal density 3f not s than 1.6 grans per

ubi ¢ _centi net ewhehlkgntRdsized! Mnad Ell(alifﬁétail?&w\ﬁhe&ﬁél&@ﬂs dorReniamly cBfveRad Glthehydrbgen
ffrom 50 the foumbgenenily dy.linteroredipteuforradtioni ofLthe amewsiumeforrd @89G eullt of Amgwbiuenisn

gi ven, changg, am inatjon, pf wfeorwm fqringto mnldzwhwdtose'stqﬂndv @#f@t'qsytowe lMdrogen
o E?T’tﬁ%' el et s e s sk St 1
967", Socie bﬁ&){c%ng Bwer a io Sﬁsﬁ: 18k 9ﬁ the Periodic

ructure | STdblK MaNting, tf xsmmst riddkeff &a’tmmr piskR. ] paliEakym, QRlcRat &ride ka@dh Mgtals.
| assi cal pycnorregresticing therdesjted synthesis mettadpt may be desiaapleteincrparate kipadtiotmydescribed

i jmer si ng JFhEW*Hﬂ“ eﬁg@hﬂb @notf\%smtﬁF d'eFﬁ%‘a i@)ﬂat‘%!“l? '\ema e%%@ndst@n ;gsgg;natr:g
lch 1s nOtp ;\751% E ﬁﬂ‘?ﬂtﬁ tﬁm mg or |?1

ust ai ned acighy elﬁﬁ .s'aar%se s.ﬁ'ce R BMlicfes. Rl ing
th its hi ghavsr yvstcnlcammacmmoéuwmkz .ressnwdoihoaobf tmsmormlﬁe:m:oanéa:gr kB

‘ger cubic ceftmﬂhm efhtch Ttmlyemlnglhdqiehﬁssqbybencofmtemamds@e kasdns bvamagmodwmreds \mxzeh

rel ativel yM§ 3V§ §’t“'<‘ffa' 1sHfpeny i
Spect ed to ?‘é ub"; ot °%a.a‘f1 ‘Eﬁ%"ﬁ ii t;%' nté‘d e gl e
igrportant as t &ﬁ?ﬂb‘ﬁ 10 th&ﬁt'e% Mg nfatenlb, tHé Eébhta5em55ye?i hereu09|3\7 53 ripo¥itdadlith a
r amewor k demrodsl restrio imaseiabsucly ps alumine elicd-demiaa, csilicy/iagnesia, smcal-'zirmvsméa-thona

,eo| ites smca-berym)pmrqmca—mama aﬁmglag erpgy ,cp@pqs!t@ns such as qgtcg»alugwg)adborsals317qg—

ina-zirconia, Iumma-magne ja a |a—zu'conla The fix may be in

g/SI(\:/I(-: lzl\/br deni g cogel. The reldtive propo rg "{ olite déd?h& e dmorgamc ﬁ atrix may valf;wg
Z 2 \g(l)ttbg\g Jiz]_?ohte d:gi“em rfangi me Pto 99 percent fy wenght and mor the range from 5 to
- . t oy ght of the compdsite.
1.61 di nopt i |'hiei foklowing Exgumples illustrate jthg ;prqgg_qgmjnt\q tlryennon ' Exampiesg 1 to 4 ||lustrg_te7t|7e
ASM 4 ( Onreg ayreparatgg of catalysts usedinghe presgns jiyentien. - 39 1.69 P

141 - - 1.57 Of retite . 40 : 1.55 Levynite .40
1. 54 Eri Onyst Example 1 .35 1.51' Grelinite 1. 46
Chabazite This eqa?nple illustrates|the Breparation of smaller crystal suze ZSM—5 zeohte 2 25
Y

:\n orgag, salt solution. \»T‘sg E “‘? Qaité fo ogpckea 9 ofjtri-n-
amine s of thy GE % ﬂ S Ed W
form’ the zeBERNY o0 AL ﬁ‘n% SRS Shisa oy ki ol Miﬁﬁg pﬁiﬁ!fﬁd é&ﬁiﬁ“ﬁﬁ %
by. interrgdi at e\ mmea*mc&a ssl sPprdpRFeH B niiHg M Asarts wak® FHETOA U iR
{28.7 wtd% Si0,, 8.9 wi¥% Na,0, 62.4% H,0) followed by addition of O. 08 parts of dispersant {Daxad
27—W.R. Grace Chem. Div. Daxad is a reglstered Trade Mark). The solution was cooled to
approximately 15°C,
An acid solution was prepared by addmg 1 part aluminum sulfate (17.2 wt% Al,0,) to 16.4 parts
&5 water followed by 2.4 parts sulfuric acid (93 wt.% H,S0,), 1.2 parts NaCl and 2.9 parts of Solution A.




exghange and calcination of ammoniumformto yield the hydrogen form In [é
‘addition to*the hydrogen so form other forms of the zeolite wherein the

ori | al kal i n;et al has been reduced ¢opylesss than 1.5 per cent by wei ght

may used. aTh the ori. |naI al kali metal of the zeolite or introduced

hydr ogen catjgp ji%ﬁ Egjﬁé ey 7 e 9 002190 ANe et TBnee!
oups | er| odi Tab e, including, for exanple, nickel,

&
cad‘rﬁ um copper, zinc, palladium cal Gigmngr,--7ase earth netals. In
practicing the desi red synt hesis nethod, it g be desirable to incorporate
t hé—above- descri bed 35 crystal line zedPi¥¥:G:74%8ot her material resistant to

the tenperature QL Rha e @RHL hh A0S oFERLLYSTerhidrel BEn INaRGUES 85— PHEIE fMBhbik %o
materials ing rrgd%%\girme{éﬂbm%n el lé;drbﬂmQEQl&%%ﬂﬁ&e%@lﬁrﬁ?&s&%ﬁ%mé&tﬁéﬂ A»peaéﬁur;'
I nor gani c:arramaermraéasecstmlﬁoarmQﬂ°ayqnd91eld| ibere antl/ wystatiestioh vessi cdlepleteThe | atter

may be erther na'terﬂealit? ?'UGY:E ﬁqut é'l*u‘?drrwtme—ﬁcﬂaﬁﬁ@@t eerzpartsivry apgd @BPppanstats -

y
or gel's incl{ @2”@"9"‘ E&fi %%it i%ﬂ” f@f%' 9224&@ '““Z\%gpid%ﬁé t’»?é‘?l 's'étr pewis
clays, whi Ckbqup Sedfn rtk & ﬂb&&GrLM‘%% SEmp AR ?et:nng the
nmont nori | hﬂl’uqtrﬁ)ualadaskaﬁk |deca4£Ad 'fhaamr de&r.‘Ere WHQIr dpBatbd Omtll it@Ssodingl | Eoftt zeolite was

sub- bent oni tless thard1 onerwabe mshedcznvmﬂ s tireo \fiitered, @hiediand 'debmameae Z8Mb5 diedinnad

Florida cl aydicgplugirg tegst 1|3} emgo and aropsiraing nd12 |e 8.3.
hal | oysite, 5%&3&%” Zeﬁrttr&i{)h? ct g& ad |'“:k: rggg&%&ﬁ# téia °C ¢ er:H‘l d
In-a raw g %w’ﬁst&{‘jegluﬂala d/d,rgdrheﬂbgm 1|20r>¢| a Iy su’b ected 1o ca'l Ci nat i on,
acid treatment or.chem cal rmdrfrcatron In add|t|on to the foregoing

mat eri al s, tﬂ’t@"@eélltes e ed her ei n na e conp osrted vmth a 45 por ous

matrix materi al EWag?ﬁeapr:(?% %St lts wg r an E &4 sodium sil
silica-zi pLqps, ﬁwt‘ﬁ 3 cag BNaD, 651456 101 ARSI o odsqoa 4 Daah 87 4N, Fierdce
as ternar y maposwtrmrtmun rwaasocse 1ocairp Mﬁ’tdn/atﬁ r| a, l'ica-

al um na- zi r coni An acid $qltwan alagl pieperechimvadding 4 pandlusmumtfm ﬂ&wt&é AlpQ;toriiGat pafth e

matri x ma trol pyrtssu crd( tP6
coﬁponentfﬁﬁgﬁg{om t;gs;ggygggf T S AP Wgc?ég%/ﬁ: HeE e izBa e 6o

content rangi ng percent by merght and nore usually in the
range from5 to 50 80 percent by wei gISiO,dAlQ,k28.60nmposite. The fol | owi ng
Exanples Illustrate the process of the inpvention. Exanples 1 to 4 .

i1l ustrat eil_t he preparation of catal yst“gzogﬁ'@d“l‘% the present invention. 5 .
Exanpl e 1%Thi s Ark i€ sélhtonShds rdd 1y ABRE AePbdr8 h-RbpyP BRinida and YIS hads mdt
ZSM 5 zeol i tethyl m&ﬂgam ﬁar&adrrtn%a%wmﬂ%anuagidﬁgaﬁmééﬁ py§ m xi ng 1. 6$ parts.mdf
n-propyl brom dée Mix@repaast @ataéd 8y 150+~-168° ttasﬁvete agl&t@n r2tSshqyfs net h
et hyl ketone anH‘e Egjt’a@(}’@c

ted
t id
forha noft Sl ggeﬁtssﬁrt‘ o B tﬁ%ﬁg@t SR
Sol ution A 005 part fiﬂ&l:lcUIHi\t 'pﬁr@- Rirry.0, s@ﬁ!m 6 dekdiled: hrs
parts water peitEdue wis Rpsdied il hum.-aht suparh&ahtdigui wats%{rerr e WasBed\etfith @as then

162. 4% [ er r | filsered deied w ideffied aZSH1-5 0208 ahqaéltpﬁnaomdpeqﬂgahtt I¢aBR32idhe.270, Widke

‘Grace Cheff Copgraint f“?'§ 1 t° '%‘t Tr.ade sol ut i
Con) S v o B o S rtﬁrrrr.awégﬁr R ,éﬁﬁrﬁmm

part al um nuyém tiﬁrataﬁd@ﬂrgd&a&) imt*c to 16.4 parts 5s water fol
2.4 parts sulfuric acid (93 w.% H2SO™4), 1. 2 parts NaCI and 2 9 parts of

Sol'ution ® E"a’" These & | uti.ons ted sei .
while 3.9 parg gzgééutvm ﬁ?ti% ﬁh 2&%’9&%{% '?‘;p%xc% a) ré cc of
oxi des arethe OW|n rr vvas agitate for 4 ours at
bi ent terrptesrmrtlune then heated to 95 [err] and heI d for 40 hours with

sdvere agéa at i OHV'AW@?M-Q pﬂ&)maﬁatbele}(c*ﬁﬁwmﬂstmél BMyim fromy tnalel 1 méth 79 anl

A 1 | i ciel X i H above 11. The
tqnperature tal S ror to u r%oé‘g‘%uea?g 9}%‘ eaggﬁun Y tdFlé?n rts)ﬁ elat‘P390° to 400°C
crlystal i Zatfé ‘K@ tﬁat er% bf Allohg/ w&fl@&%& 6@@ é@n i% et s{ttg
4-15.parts wat erArpare dﬂa‘fn'& uSJthi’nrtMe@dl wing @Rainfer Wére @btal He@GrCE SRAtputify

Prii maf | ocedCSAmples Combéroc is a regi stered Trade Mark) per part sl urry,

aIIovved to ettle gnd 3upernatant liquid was drawn off. The settled solids

e rest ur Pt D %H3hee YSHhHIRY e b bl 90 ol
N e R

0 CT §ﬁfe§u 16 Bithesk B2
phiase wasggdaecastied. This procedure was repeated until the sodium | eveI of
thezzeolite was less than 1.0 wt% The washed zeolite was then filtered,

dr ed and identified as ZSM5 having a S|blca/alun1na nol e rat|o of at
Ie=$t 12; i.e., 70, and a constraint index of between 1 and 12; i.e., 8.3.
-'drred zeolite product was calcined in flow ng nitrogen for 3 hours at
@C then i on exchanged twice with 1IN [err] solution (5 parts [err]
:ion/1 part zeolite) for 1 hour at 20 anbient tenperature and dried at
- . Exanple 2 Thrs exanple illustrates the preparation of |arger



‘was prepared by adding 1 part alum numsulfate (17.2 wt% [err] to 16.4

Chem Co ) The solutjon was cooled to approxinately [err]. An acid solution

parts water follqued by 2.4 parts sul fgipay g#yd (93 wt % H2S04) and 1.2

parts NaCI These soI utions were mxed in an agitated vessel whlle 3.9

parts of aahepisgof Erwepgeﬁ 1B G WesP Rrepprad i §hees%§ebere éfEB'edr Ehe
| a

t hg})‘f ol | owi ﬁ@talyﬁso?of%"ﬁjj:] xa-oﬁér -flmq syﬁﬁ'éetgﬁ ¥h aﬁg’ uted

repared by_ Ezaga
ti [{
prepared by gdtHolsd soherton RALH sw@oerre '?a"s Were &b

ket one t 051.vdthefidvs oft ritrogBn. [The pisHadtindura g tbyOmé dne of)al on-lTh@asn:mbmtegrms
reketed at 1®®tam81©00wftt rrostevepe'a |q0hlmnon for 29 hours The zeoI ite slurry
product was dlm fta H'a\‘/r!g:cc OEF(':‘g}' ov P i1 i"l?? X\gj@ 'n;:
of 40 f1occ lBhaH, 'ka@ dbmiérg bértiu% ﬂ“';rnx,.n %t'fég that dnse
settl'e ang sgélae:rvnegmte LonCBWh amzu sﬁ@ solids were

reslurried to tBeaperseigetiviy wad uumvafaiheovpsr ecedl ng step W|th wat er and
0. 00005 parts of flocculent per part slurry. After settling, the aqueous

phase was decanted. This procedur #efaeinemetvbbragies® t he decant
supernatapt liquid was C - freeeth%mammz&ggthglgrmdthen filtered, dried
and identified as ZSM5 having a silica/alumna nole ratio of at Ieast 12;
i.e., 70, and a 45 Constraint Index of from1l to 12; i.e., 8.3. The dried
zeolite product was calcined in flow ng nitrogen for 3 hours at [err], then
ion exchaFOged twice with 1 N[err]3 solution (5 parts NHANO3 soln/1 part
zeolite) Tor 1 hour at anbient tenperature and dried at about [err] 50
Exanple 3 Cs-H ZSM5 was made by exchanging NH4-ZSM5 from Exanple 1 (10)
g) with 220 cc of a 0.1 M Csd 'sol ution overnight. Ammonia anal ysi s

i ndi cat ed_98. 7% exchange took place. Exanple 4 55 : TI\/A—H—ZSMS was made
by exchanffing 26 g NH4-ZSM5 from Exanple 1 with 700 M 1 M

t et ranet hyl ammoni um brom de containi ng sufficient TMA hydroxide to raise
the pH above 1 1. The catalyst prior to use was heated in a fixed bed gl ass
reactor under flow ng nitrogen at 3900C to 4000C for exactly 6 mnutes, so
that only*a portion of the TMA ions woul d deconpose to generate acidic
sites. Al the olefins used in the foll owi ng exanples were obtained in 99+%
purity from Chem cal 60 Sanpl es Conpany. Exanples 5 to 10 Exanples 5 to 10
illustrate conpetitive isonerization reactions of ol efins conducted over
acidic ZSM 5 catal ysts at tenperatures in the range of [err] to [err]
Results of these exanples are given 65 in Table 1. 9 0 037 671 The

catal ysts of Exanples 5 to 7. were prepared by the general procedure of
Exanple 1. The catal ysts of Exanples 8 to 10 were prepared by the general
procedur esf Exanple 2. The conpetitive isonerization reactions were run in
a down-flow fixed bed gl ass reactor. An equinolar solution of the two
olefins were fed into the reactor by means of a syringe punp and diluted 5

with a flow of nitrogen. The product m xture was anal yzed by neans of an

on-line gas chromatograph containing a 10 ft. n-octane-Durapak colum. The
relative diffusivities of variously shaped olefins in ZSM5 were obtai ned
from conpetitive isonerization reaction conducted over HZSM5 at
tenperatures in the [err] to [err]. range (see Table 1). Both single- and
doubl e- br gmched nol ecul es were studied, and in all cases, the shape 10
selectivities were sonmewhat greater for the larger crystal size zeolite.
Shape selectivity was observed as follows: |inear ol efin>methyl-branched}
15 et hyl - branched>gem di net hyl -branched. 20 25 .30

35 40 45 5§ 55

65

10
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60,65 10 0 037671.U) [err]

0 c,

0037671 Exanples 11 to 13 The eff¢gctf

of catien eXchange on selectivity is illustrated by Exanples 1 1 to 13 an

S
of
Exanples 11 to 13 foll ow the general

in Table 2.4These exanpl es argoBysgpion the conpetitive isonerization
exene-1 and 6-Me heptene-1. Exanple 11 is the sane as Exanple 5, and

-experinental 5 procedure as used in

Exanples 5 to 10. The catalyst for Exanple 11 was prepared according to the

gen&ral procedure of Exanple 1.

In Exanple 12,
prepared in accordance with the general

the catal yst used was
procedure of Exanple 3, and in

Exampl e 13 the catal yst was prepared in accordance with the general

procedure of Exanple 4. The shape s
of olefins over zeolites can be gcc
cations exchanged onto the zeol i €eg
linear ol efins was enhanced for B@H
exchanged ZSM5 as shown in Tablg‘?.
selectivity 15 Selectivity Ex.

(hexene-1 no. Catal yst _
11 (a) HZSM5 v S 1
'Cs-H ZSM 5 100 8

100 3.3 (a) &maller§Cry

equi nol ar sanpl e of allyl B&nzeneLang
wth HZSM5 as prepared agcordi ng t(
Al l yl benzene was extensively i sogeri
the 1 -allyl-naphthal ene was unrgact
sel ective acid catal yzed reacti o f
"larger olefin", i.e. 1-allyl- ngpht

di mensi on greater than 6.8 Angst&ong.

di -isobutylene is contacted i@ a doy
HZSM 5, as prepared accordi ng-%o Ex{
and at a WHSV of 10. The |inear ol ef
to light gases, whereas the -b@anchej
largely intact. Exanple 16 248§ °
2,4,4-trinethyl pentene-1 i s aent act 4
HZSM 5, as prepared accordi rf@%o Exg
tenperature of [err], atnmosph&ic pr
branched ol efin, isobutylene, §s pre
-whereas the nore highly brancked ol 4
general |y unreacted. Exanple 17 A i
phenyl hexene is contacted in a dowj
prepared according to Exanple 1, at
iferr], a pressure of 1 atnospherg ar
olefin, is preferentially 50 cra@&d
remai ns essentially unreacted. EXang

Cafalyst

Ex.
No.

]

i

105

lectivity of acid catal yzed reactions
ntuated by the 10 presence of |arge
In partigul ar, the preference for
) X530 Bw @nd t et ramet hyl anmoni um
TABLE 2 Effect of cation exchange on
Tenper at ure '
6- Me heptene-1) 20
' 1.4 12 (a)
3.0 13w "~ (a) TMA-H ZSM 5
FASKIE zeolite 26 Exanple 14 An
1 -allyl-naphthal ene was contact ed
Exanple 1, at [err]-for 5 hours.
zed (doubl e bond isonerization), while
ed. This Exanple illustrates the 30
<') ker olefin” in adm xture with a
hal’ehe Wth an effective critical
Exanple 15 A m xture of octene-1 and
n-flow fixed bed reactor with 35
Inpl e-1, gt [err], atnospheric pressure
[ -1 is preferentially cracked
i - i sobutyl ene renai ns
of isobutyl ene and
@wm-flow fixed bed reactor with
conditions including a
Rd a WHSV of 10. The | esser
i.ally cracked to |ight gases,
trimet hyl pentene-1, remains
gl pha nethyl styrene di ner and
-2 208 & 2%ed bed reactor with HZSM 5, as
conditions including a tenperature of

d of 4l8. Phenyl hexene, a linear
shISRE

@ h&gethyl styrene diner
~N

[err]
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A mext ure of .propylene, a linear olefin, and dinethyl hexene, a branched
olefin, ¢s contacted in a batch reactor with HZSM 5, as prepared accordi ng
to the general propedure of Exanple 1, o@;;;:gaqltlons 55 including a

terrperature of~ [err , ressure of 791 kPa (100 psi g) and a residence tine
e LTSt v A t&'%ti“‘ A rﬁt'r“t i g

2 e n t 1.
rat her than dkdﬁ&ilé’ly an&me as Example 87 GRETH ' to 13 fotéﬁﬁ@%dﬂ&a E@erﬁ%&?ﬁ‘al

progcedur e angdrocedued aH@sed G Bxamiplen 5 toft(ExarrpI e 18 styr ene and 3, 5-di net hyl -
styrene are ass g catalypt fPtZ’SWB'e’ ﬁﬁg (petacesrdinhiosthe g @PPFW’@@&WMT In
e I

>t st ¢ or mple 3,
i ndi cat es po ae, s‘b th‘f Eg ‘3@1‘% %ql&t e engg Pro mple 4.
al most unr eact el he G‘ctr cid catalyZed Pat dr'lE Qf fin rEﬁaccentuated by the

4, 4- di met hiy| paBséres of largh Satbaséxakdngeli drito the deulite: fnl paichibex £ pbwlerrcemt.mar digfins was

0037671 wi t h epigBiddSor bash gesiymm eed] tetremethdamuotiom EBxehepbes 2SM-Gtascbewdn in Tabte 2.
including a tenperature of [err], a pressyy f 791 kPa (100 psig) and a
WHSV of 1. The product. contai nSEﬁJcPBpHuG§e)&hEJ% S?g@g“)“tr,cant proportion of
t he 4, 4-diget hyl pentene-1 renai ni ng unreacte l'e 21 This exanple
il ust rates a typical addition reaction conducted accoroBemagmtrw this

i nvention. A mixture & hexene-1 and 3, 3- di Tembaréthat ene-{hesene-tont acted in a
down-flow fixed bed r8%ctor witf2B¥SM 5, as préBared &Vehertep-to Exanpl e
1. The: reagtion i s conguct ed } @%ﬁﬁ presence Ojggt €am at [ €47 T(I500F), 5066
kPa (50 atnmospheres) erssurea,@g ZWESV of 1. dbmxture cgpt ai ning 1o
hexyl al'cohol s is formad, whi I(ﬂﬂ\d»et-t_isﬂ-gjr nmet hyidsmt ene-1 regmins essentially
unreacted. Exanple 22 A m re of hexene-1 and di net hyl butene-1 is
contacted jh a de)\emaflerspystsl Rietizesie reactor with HZSM 5, as prepared

accordi ng tog%%k 1. The reaction is conducted in the presence of

benzene at 1
The product spepétédiattoriing vt Bxa@plof1, REXPOC e 5z Reies Allyibenkéhet extensively isomerized
di et hyl but efdeutie bmdasmntaerpujetv ileghe -alivi-vebhti@lans wes BfedrtedAThiy Bempls ilfustrates the
conducting p S'H ffdaaﬁ%ﬂfa‘?% gd‘at‘%a’lﬁfl‘ ﬁsadb‘t"‘“g th @ “lasges plefir”, i.q. 1 -allyl-
ni xed strearSBTRIAMG a"oﬁ BftvR gr ﬁ ImeRgign wreta] weq A Y an ef fective
critical di n@,@mp@mg)f 6 8 Angstronms and | ess and the | arger ol efins having
an effective criA mxalre df cmerstDand di-isobagkese &f cdhtattedrig atdoanFlowVixed bed mag6I Witls
cont acti nd® tH@Mrﬁx@onwwéamfﬂﬁom"m Hi 2 308G ayrasphetpresseie rigd ohe WHSVIeSr16.
menbers of a P! 15"a‘§%ﬁ"01""t ] fstlesf"’(‘fﬂ%ﬁ"a(?taé'ﬂdztéd'g agess whpreas the beanghad Plefirptie
rati o of at 1seas M A §rgc nstFral nt index of fromgreater than 2 to 12.

2. A processefamplisCnducting preferential acid catal yzed reactions, of

li near ol &fi ns iAnmtxttxedf isobuddeme vend [2.44-aihadtetbectasse-M iDbarftacrsl, in lactowniflometied tadi
br anched- ch with %M&vf‘ﬁ eaateréeqce%ms\ie Examilq bt conditions jnelydipg 2 [teraneratyra of

© 8 ngst rong e S S S M
. cat al yst re 5
char acteri4ed by a s|I|ca to aI um na rmle ratlo of at | east 12 and a

constrai nt |Er@emleof7from reater than 2 to 12. _ ) rocess for conducti n

pref erenti al aC| '“P éf*{ or'é‘iﬁ”’ ! éﬁfwﬁ a‘ﬁ?"éFFH%W'P;"W‘rf a8 of
%t reams Wit h 55111(3 % Jfé‘ép en ﬁﬁ‘% Qj%lﬁ?lfgb ntally
hi gher bramc fié Biph ﬁt\éthﬁlgstﬁ'ﬂnee ef:tehréﬁ.seséem.ana unféhdtBd)S1 ON I'ess

d. 8 Angstrons V\/nr ch conpri ses cont acti ng the 35 m xed streamw th an. acr d| c

atal yst co f"Qlen%E one or nbers | ass of zeo tes char ac-

o e G S B e

Ilesser branC‘h&d-e tra |prbduet ifla mnmabkgz J, Cohrif ,poramd trtdsendyu"aea;t &lec tiveadligdredtization of

dI efinis a t!hp-prmlepe)raﬁalrklgaln diméthylbaxeneed ol ef izn:.. .40 5. The process of

dl ai m 3 wher in {f | esser branched olefin is a rmnorret hyl substituted
3B

ol efin andot a%lac;i}&%d &hd Raktn Abndiidsy br B4 :gﬁrk L&ﬁgne%ﬁ 5 imethyl-
where the al &yrbngﬁr@ki &emiﬁw P SHERUCE 68 thie BorAgdeite act Polyrfdrization of
conducti ng psteker ehth Baﬁl—dtaethqlswah«arejmmfﬂaoitnmna%ctedi par a- d| subst | t ut ed

and/ or nono- gl tAe,di gited aromatic olefins in nmixed streamwith ortho- and/ or
met a- di subygt It UlEixFe JTRERerES1 SHatd-YintstHybhhtbit- £ cBHOETER ihG dBWRTbRSixl e Reactor
-orrprr ses contacting the m xed streamw th an acidic catalyst conprising
he or nore nenbers of a class of zeolltes characterized by a silica to
tunmina nole ratio of at least 12 and a cdfstraint index of from greater
than 2 to 12. 7. The process of any one of clains 1 to 6 wherein the

olite is ZSM5, ZSM1 1, ZSM 23 or ZSM35. so 8. The process of any
gle of clains.1 to 6 wherein the zeolite is HZSM 5.

— = maiipn awhe Ao 4 "2

uinfolaffdavipR fof Lifftbek e G 1%{!!9‘%;}@ V&Z%s‘ﬁtaﬁég QitRHZAM-5 as

%f1 hour.
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/
9. Jne process of any one of clains 1 to 6 wherein the zeolite is
c0rrpos tedswith a matrix material. 10. The process of any one of clains 1
to erein the catalyst is partlall hanged wi th bul ky catlons
sel ed from rubi di um cesium and tet raprérqe{?ﬁagn@rom um n595E1lste '[; 9;,&
process of amm @7EM-8f asGdrépared aﬂcotdmggom at ppadigiansy ?}: dBr§ I
zeolite of thesseieysal kBa A0 @pigieng arﬁ:’ %mgﬁﬁu%cﬁ 'Ons aroT ics ﬁe: ?oc%ss
of\.any one offorsirtédnnef the f4-dimetRyiRerters; Ah anount of at | east 2 wei ght
' per cent |s dggosr tgd on the catalyst. 13 The process of claim 10 Wwher ei n
the catal yst 1S S s ok ,.Zp'ﬁ\/hrﬁstraﬁé} a chal‘l’dwrt n geAstien eﬁndeqteﬁ ﬁ%°°“£’0‘9 E e ‘fj’%mh

ca aI yst is milrdtoGivkie-1 and3.3Fpe 1 6 °° @y ls@ cm :at"\f,gr% reden am at

wherein the ﬁtSMI—‘SCeHHP g dihe /(Qaﬁhr’eOd’bntaB'ung
. carried out §x c |f %rné ]1 remélﬁs Essén‘t]ally unreacted. g
pressure & er?Sﬁfﬂ? 0 psi g) to 3549 kPa (500 psi g) a WHSV of from

1 to 200[ etfanpleazm a hydro en to oI efr n mole ratio of wn-ﬁ)om&e&b&fre;& wifhd
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