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[0001) This invention relates to a high throughput process o

manuf acturing nol ecul ar sieves and the use of the sane for

hydr ocar bon conversi ons. BACKGROUND OF THI S | NVENTI ON [ 0002) Mol ecul ar
sieve materials, both natural and synthetic, have been denonstrated
in the past to have catalytic properties for various types of

hydr ocar bon conversion. Certain nolecular sieves (e.g., zeolites,

Al POs, or nesoporous naterials) are ordered, porous crystalline
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determ ned by X-r : por es

are such as to accept for adsor MODECHILLABHIEVEN certain di nensions

while rejecting those of |arger dinmensions, these materials have cone
to be known as "nol ecul ar sieves"” and are utilized in a variety of

i ndustrial prEIEEEses. The pores in mcroporous crystalline nol ecul ar

si eves nor nal ave a 0s ect i i nensi r 0
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occurring or © B c crystalline nol ecul ar sieves. Exanples of
these zeolites include |arge pore zeolites, intermnedi ate pore size

zeol ites, an&%@m“' £ | eolites and their isotypes

e descri be : M@@%@rk Types", eds. W H.

ier, D. H [@pn andMieccuBaeti¢vecinaterials] bethi matyraiFarfd syniiditici bave D@01,
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crystallization conditions in an autoclave. Such conditions usually
i nvol ve heating of the synthesis mxture to an el evated tenperature
possibly with stirring. Roomtenperature aging of the synthesis
m xture is also desirable in sone instances. [0006] After the
crystallization of the synthesis mxture is conplete, the

o




crystal | i nav(prootieadesonay be recovered from the renmai nder pot/usiver/002340
synthesis m xture, especially the liquid contents thereof. Such
recovery may involve filtering the crystals and washing t hese
crystals with water. However, in order to renove the entire undesired
resi due of the synthesis mxture fromthe crystals, it is often
necessary to subject the crystals to a high tenperature cal cination
e.g., at 540C, possibly in the presence of oxygen. Such a calcination
treatment not only renoves water fromthe crystals, but this

treatnent al é&nﬁﬁésiﬁ%softf&bdﬁ?ecﬂﬁﬁ@ﬁcﬁatﬁ&? xapledi FQargh E‘:%rd flitbdandlhdd he
organi ¢ directing agent which be occluded in t pores of the

crystal s, pomsszifeycietin yrelife |1@ *o (raPldis 5 geolite Kef’éleﬁa and Beta. An
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exists for a put process 0 acturing nol ecul ar

si eves. Thi sahqnt/@ﬂ& ﬁ-@ilméluﬂeﬁsé'%@taﬂipﬁﬁ SEFS MELGER AMES, AEL, AFO,

manuf act uri ﬁ&r@)g |
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relates to a net staII|Z|n%fa cry ystal || ne m)bgcu ar “sieve
having a porzeolitt has 4 pore iize fong ebat M%Bé’@ﬂn gbopbS.§rd gpd mglydes,dfgr d

met hod Corrpreﬁaﬂé@e tdi%a,sﬁﬁpmfm(raéoﬁr%ﬂtﬂ%&néﬂ&k ze6RIER (TUPATY
at | east one sourcée of i0As of tetraval ent el enent at | east one ( )

hydr oxi de soffeemitsiom) of Zerditsipmenclature). Fxpmples qfémaiigmae genlites_ipglydent
in the rangezgis BAei: ﬁ RPb-34> swpd’8 4 %[@?@%Aﬁ@—ttﬂt Z%Zla'ﬁ( ﬁ?hﬁ-‘seﬂﬂ- ng

said mixture to formthe desired cry /stal line nol ecular sieve with

stirring at 29.zselr A, ghatiagiie, sentite & Eﬁgluﬂtﬁ ALEOHT apd climapsilolite wei ght
hourly througjpgyf fronyabmife thdilwiakOsidRRUbrel oR@n: féﬁfr@@' Eoﬁahﬁ\leous

crystallizatlion condltlons conprise a tenperature 1n the range of
from about 2Bedionominieres (Syolesismixares) pemprising sowses of rPre PFidep-

100 hr. [0008}{RiARARRE afeRROSLIRMre dirithg PRI bR AR B Huldy & the

process of

synthesis mixture for the purpose of influencing the production of a molecular
sieve having the desired structure. The use of such directing agents is discusse& in
an article by Lok et al. entitled “The Role of Organic Molecules in Molecular
Sieve Synthesis” appearing in Zeolites, Vol. 3, October, 1983, pp. 282-251.

[0005] After the components of the synthesis mixture are properly mixed
with one another, the synthesis mixture is subjected to appropriate crystallization
conditions in an autoclave. Such conditions usually invelve heating of the (
synthesis mixture to an elevated temperature possibly with stiring. Room
temperature aging of the synthesis mixture is also desirable in some instances.
[0006]) After the crystallization of the synthesis mixture is complete, the
crystalline product may be recovered from the remainder of the synthesis mixture,
especially the liquid contents thereof. Such recovery may involve filtering the
crystals and washing these crystals with water. However, in order to remove the
entire undesired residue of the synthesis mixture from the crystals, it is often
necessary to subject the crysfals to a high temperature calcination e.g., at 540°C,
possibly in the presence of oxygen. Such a calcination treatment not only removes

water from the crystals, but this treatment also serves to decompose and/or oxidize



rfanuf act uri gey Aoso¥sal | i ne nol ecul ar si eve having a porf%g%gzﬁ%_}l@?%ge
S

_range of from agout to about 19 A said nethod conpris

of: (a) providing a mxture conprising at |east one source of ions of
tetraval ent elenent (Y), at |east one hydroxi de source (OWN, and

wat er, said m xture having a solid-content in the range of from about
15 wt.%to about 50 (b) treating said mxture to formthe desired
crystalline nolecular sieve with stirring at crystallization
conditions sufficient to obtgin a weight hourly throughput from about

0.005 to abo 1 N erein said crystall.i.zation cqongi t j ons
conprise a téﬁr?p'ee?lg{‘ ?J?%E”%nor § & reﬁ?ﬁ%@’gtg et e, BigY eé’ﬁﬁl&g‘f‘gmatb?)ﬁf’mﬁd’éc
and a cryst akie apdtals pobsibly occagyidgian eddi@ngy siteatdrdis) separating said
crystalline wo ular sieve from said 1gr@duct. 1001011 n %g‘i anot her
enbodi nent, < i nvent PO Pef CUBOECE R ATEP P BERTBHES o APCS RS
(1: grrRosi ti gn ar\a ln'lglll _ﬂarpmgl@lusjmleeésrbf&thﬁ_ ufRAgRgholédulin sﬁé;@y.LTBistiﬂve%BGHt
, said crystalline ec r sieve conposition e, by, a process
conpri si ng tﬂ%gltgfeé"pas %W%(%&Bﬁtom%?ﬁ%gofgm%‘i&g?}w&: b §ipvat brdhet
one source Otorhbinatic of g \sali@ dontdne MRAL high) tempbrahi@ast SARE nfbdiosEde
source (OH), and t.er, said mxture having a solid-content in the
range of froMPBRBEHFRE g theadgantass of Iny ‘Pﬁg short ghystalizatienytime,and igh o
formthe desyierld crystalline nolecular sieve with stirring at
crystallization conditions sufficient to obtain a weight hourly
tc(lsroughput front about 0.005 to about 1 W, wherein said
ystal | i zat SUMMARN OIONHIS INVENEIGNt enperature in the range of

from about 2 o about 500C and a crystallization tinme |ess than
100 hr, and &ﬁg?feu n sty °8Fy§‘f’§?‘fd’1’ﬁ8t’ v dayeron; wasey 4o spyuetod; af ly
free of noncerystlizingrecrysaléine alolecnlar sieve having a pore size in the range of from

about 2 to about 19 A, said method comprising the steps of:

@ providing a mixture_ comprising at least one source of ions of tetravalent
element (Y}, at least one hydroxide source (OF), and water, said mixture
baving a solid-content in the range of fiom about 15 wt.% to zbout 50
wit.%; and

) treating said mixture to form the desired crystalline molecular sieve with
stirting at crystallization conditions sufficient to obtain a weight hourly
throughput from about 0.005 to about 1 hr’', wherein said crystallization
conditions comprise a temperature in the range of from about 200°C to

Q about 500°C and a crystallization time less than 100 hr.

[0009] In another embodiment, this invention relates to a process of

manufacturing a crystalline molecular sieve having a pore size in the range of

from about 2 to about 19 A, said method comprising the steps of:

(a) providing a mixture comprising at least one source of ions of tetravalent
element (Y), at least one hydroxide source (OH), and water, said mixture
having a solid-content in the range of from about 15 wt.% to about 50
wt.%;

) treating said mixture to form the desired crystalline molecular sieve with
stirring at crystallization conditions sufficient to obtain a weight hourly
throughput from about 0.005 to about 1 hr’, wherein said erystallization



[00111] n arwendedemmnt, this invention relates to a proeesustar/o0234o
converting hydrocarbons conprising the step of contacting said

hydr ocarbons with said crystalline nolecul ar sieve manufactured by

t he process descri bed above under conversion conditions. [0012] These
and other facets of the present invention shall becone apparent from
the follow ng detail ed description, figure, and appended cl ai ns.
DESCRI PTION OF THE FIGURE [O00131FIG | is X-ray diffiaction pattern
of the crystalline material product of exanple 2. [0014]FIG 2 is SEM
i mge of the crystaticns cﬁﬁxg%ﬁé al teRpSratiné i@ih&fﬁ@?@b?ﬁ%m ab¥ut AoLED to
DESCRI PTI ON OF THI.S | NVENTI Crystalline Mol ecular Sieve [00151The
term "t hr oughput "%b@%@ﬁéﬁﬁ%?%@%ﬁﬁt‘hﬁ 109 %sa0d | i ne

mol ecul ar si gye pPERMIGRE sRE ErydMiinelrhBediRQiEvE: fMs2@prodiét Vol une of
the synthesis m xture (volunme hourly throughput) or per unit weight

of the synt hEB918I ni xt uineyet\aspdst embadiment HRisBTRWOR Telpifs 1pagtsteline

throughput, LRRIBF Getd ¥ShpbdifidEniRhE s Hold sist BV th 628 oRCAbolh2 ito
vol une of the reactg; and per unit ahount of tine. erefore, for the
¥

sane anount dfouf HE &y yaidasystadingypeleeiler sisye vamgorition Jpadedby argocess
hi gher the tm&;%rwﬂ%esﬂﬁé‘éﬁm ly the smaller the reactor (autoclave)

needed or the shorter the tinme required for each synthesis. The
vol une hour | (Ot hr pigyiding a mgxtuge syppRERg 8t least ave souice fdersofjgtravalent

divi ding the wei ghybmehe (Cat B8 GHE AYdrSkiAY QoL ARBIahdwhide sdid BEknaake
(the solid product after "crystalljzation dried at "120C for 24 hours)

with the vol ume okavirgaSpligisenteat % theyraeant femeab@t 45 Wi-thetor et S84
for the crystall i,;,@_b/‘%on (hereinafter "cycle time required for the
crystallization"). The cycle tinme required for the crystallization is
the tinme req@dr ed=eadivgcpifsmattrieadpon hmduwsired sorsaling Bplepylag sigye with
condi tions, whiChgglggas P Qbystdlielawef doP&itibhdBufiefenf @ BBtal 8 wiydht hRsH§

m xture, filtering, washing, and drying the pg}_g,duct. _.The volune .
hour 'y t hr oughput threjehauisGomabent 0085 s pbental B » aderdp peidiRyptalligatignt
of the nolecul ar glfawfons Loki}fiséal @AipERKRe in the range of from about 200°C to

about 500°C and a crystallization time less than 100 hr, and

wherein said crystalline molecular sieve is substantially free of non-
crystalline material. -
[0011] In an embodiment, this invention relates to a process for converting
hydrocarbons comprising the step of contacting said hydrocarhons with said
crystalline molecular sieve manufactured by the process described above under
conversion conditions.
[0012] These and other facets of the present invention shall become
apparent from the following detailed description, figure, and appended claims.

DESCRIPTION OF THE FIGURE

[0013] FIG. 1 is X-ray diffraction paitern of the crystalline material
product of example 2.
[0014] FIG. 2 is SEM image of the crystalline material product of example

2.
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v‘oI ume hour put - (volume of the synthesis m xtur X (cycle
time) 100164?'}?&& Gvg%gat hourly throughput for a synthesi< 2?93500%4“

cal cul ated by expressing the anount of tetravalent elenent in terns
of its oxide and dividing the weight of the oxide of tetraval ent
el ement (Y02), e.g., Si02, used in the dried cake (the solid product
after crystallization dried at 120C for 24 hours) with the weight of
the water used in the crystallization and the cycle tinme required for
the crystallization as follow ng: weight hourly weight of the Y02 x
silica utilization throu weight of the water) x
(crystal | i zaREkAR IR DERLIEEIICN SLONNEIL AL for
crystallizations is about 85% [0017]In one enbodl ment, this
i nvention has a vve| ht hour | y throughput of at |east about 0.005 hi" ,
' pGulanSIe¥8 hi' | nore preferably at |east about
0.01 even rmglﬁllB]" Efera*i"h&’te?xh #lﬁ-@@éh PQlsbd Rerli hbans 8 EndiRE bf crystalline
preferably at |east about Optionally, this invention has a
wei ght hour | jrolgsaist Feyiet P’{'Oé!i%edt R%Fn“&ltotfm? dheur) pd pensupip yelme, of the
wei ght  hour | vy fihdQUARRYE ( %luﬁe%ﬁﬂﬂi)%&bﬁ%ﬂﬁb} R eadhmxtea%t QY tehindesis

solid-content, anount of seed used in t

nt hesis ge
crystal | i zat PERuEce Speisht (hostlyt ﬂ\’ﬁ‘é‘%}‘t}cﬁ@tgﬁghi’& ars éﬁ“’“ 0 theg Fgere

conbi nati on tREHLARE mJIBAINCHER! prB@Wel Yoot DA WERRY oRihE redchRS@d per unit
paranmeters nenti oned above are |nterrel at ed. Chang| ng one ar nmet er

r@y af fect ofmewntelitineedbersforador e same amopyt ofths eyshlip A{YF v
t

roughput ofyheiRBH,Ne8d Shibide theC Whrbaktpu Yekarbily 28t | Shalled n&bt rABRT
e.g., crystallization tenperature and_tine, . the solid-content ancVor

the anount ofaugwéeaebwéﬁfépr she whoriey éhe time Frapired for epgfpugritemis- T Yaiime
affecting t hﬁmﬁ‘lﬁﬂﬂlﬂﬁx’%hﬁut%r é.‘sﬁfﬂié;ﬁsaﬁ'xhjr B@azﬂ@&mu I3 dipilimydhd Wefghtof the

solid-content in synthesis mxture. The term"soljd-content” used

her ei n neans“loiféulﬂé FigHe Progusesl iprthe daed @%“Pé@'&l%‘ﬁf‘ pEydughafter sRtal fration

trivalent el gagn 12080 R PAIRAES) WRthREVEHAL B BeSyRinstit frfixtuROHRE BSSOthL | N
terms of their oxides, over the water in the synthesis mxture in

per cent age. timecrequined forather eystalizetion Gierrinatice ‘MP’@h‘Fmefc‘i‘H’@ dofer fbe
in the synthgsh@nghidd?.e Pe fcbaewﬁha %q@ifedthﬁ fﬁ@t&?sthlﬂzéti%ﬁ ®Yyhehese s

m xture as follow ng: the weig he oxjdes in the synthesis
m xt ur e required for crystalhzation under the crystallization cond:t:lons, which does not

include the time for aging the synthesis mixture, filtering, washing, and drying the
product. The volume howly throughput for a synthesis is caleulated as following:
weight of the molecular sieve in the dried cake

Ty thron t = i
volume hourly throughpu (volume of the synthesis mixture) x (cycle time)

[0016] " The weight hourly throughput for a synthesis may be calculated by
expressing the amount of tetravalent element in terms of its oxide and dividing the
weight of the oxide of tetravalent element (YOy), e.g., S10,, used in the dried cake
{the solid product after crystallization dried at 120°C for 24 hours) with the
weight of the water used in the crystallization and the cycle time required for the

crystallization as following:

weight hourly weight of the YO, x silica utilization

throughput - (weight of the water) x (crystallization time)

Typical silica utilization for crystallizations is about 85%.



wei ght of {aeebiébsddd t he synthesis m xture [0020] The tep@yukiedtiooas4o
solid" used herein neans that the solid-content of a synthesis

mxture is at least 15 w.% preferably at least 18 w.% nore
preferably at |least 20 w.% even nore preferably at |east 25 w.%
and nost preferably at least 30 w.% The solid content useful in
this invention includes a range fromat |east about 15 wt.%
preferably at |east about 18 wt% nore preferably at |east about 20
wt.% even nore preferably at |east about 25 wt.% and nost
preferably ast about 3 v b o1

| ess than az}g)gjtl 45 W . qonr%e%éj\g%irng%’t&&g{)sﬁé%ntgggq‘ta%gr%%hc{%hto &g%h\%ﬁ%pﬁgnd
most pr ef er adf at 1daetaboub@.N0S oY preferably. @deastidbont 0.008 b, mosepiekran¥ebod

by a person skilled in.tha art tha n i i ne-1h

conposi tion ﬁ?ﬁtkﬁbﬁmt hgnrlgngggena?%&% g%%grgg% %tg%iﬁléetsar?gg?ngb? hlg.t ’ ﬁde%sa
synt hesi s m pefibly at lehst apowrdLes ot @ptiomely, thtidiveption dae & weight dpusdy
any neans of proyidi.n ] xtur ereLn.such product has a

conposi ti on $i¥¢ B‘%tlﬁ%tﬁ%\lnrqg Qﬁésa;ﬁg%(gégﬁ'above. The product of

m xi ng, addi [pe18y eact i Ty weighbhowty treagtpuodi prsynthesis gnay bei adivatesd byy
or may not cqntajning.individual ingredienfs en ﬁu@& loq {anRfon
repared. ThER3gEBg NPTy RRELOfF5RE U eg}:%éns, SF 15y > &y nBans. of
Br 05 iding a ﬁi:gfewh&e, iy fﬁV@;zgﬁﬁtBinn hﬂg@oﬂmdm%’nnqﬁoodlf%eoﬁhe weight

i ndi vi dual ipgredients when t roduct, was reRal & DY I KhhSrelated
addi ng, reacg‘?‘ﬁ " Wroughpul HE PFOEFEH AT WAPTE & i
[ 0022? Anot hecmmxug)bngg;rmzhmay bﬁ‘eaﬁdremam&%ﬁs-fcc eyarnple] hiimcreasing
nol ecul ar sieve, is the tenperature.. H.gh .at . , ; r
than 200G, np et ey ErePRLa f A asanndst @?ﬁ%ﬂgﬁﬁ%%“g: %’%ﬁi&i
To per f or m cegs toystdliztion nemperiughandetimey the woli¢-condent agidion the ayo t
may be needed ai nc somi1 of t.hgred'er ecting agent m ght be damaged by
the caustic PERCRER! Y 3% [HE s@ént hesis mixture at the high

t enper at ur e. [(BAAPr al | yOnt fetdriafleeting the siehesy eftanrystalline mblesuler sigyris

crystal lizati,on rate. wever . .hi gher .t [ e TR Yo RO :
expensi ve di P'{?c'fqlﬁ" 03&5?1“,1 ﬂ\/\ﬂ?'gﬁe Sﬁa’{/‘."ﬁ“‘ﬁgg@?e tq '%{g{ psr-o u%’%1 quaﬁsfe:dcl,% rem
e.g., final pieashithe vesigitattio of thenpwavaldnt slembht atdthmitihalght element when
tenperature” as used herein neans the crystallijzati £

ranges from Bresftaihe s‘i%%'“p?’éﬁrgﬁsﬁ%fnyte - %%‘g?gg{)odt %Fg%gﬁ’%%re
preferably ain iheaghthediontixB(de, peeeatagatit earpbefmensmbid/badividias thearoght
225C, and nos referably at .l east. about .230C .
preferably |8§§Pet% siﬁé‘é syr‘?meélsﬁ?%ﬁ’é? gﬁlﬂyl/e 8@9?#1%%%?}5%%? "2‘%% oSt
preferably | gfistutd@foRoRing: Anot her di sadvant age of high tenperature
is narrow crystallization wi ndow. [0023] The m xture used for
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synt hesi s of a‘it"g no] ecul ar si eve theayeighimfithesexidesdn theespynthesig MixEid ng
agent (tenpl ;iTc"We‘f‘&cTor aff ect’| Reighher 166 H,Clndhé Hewtpskahirturgual ity
of the synthesis of a crystalline nolecular sieve is the anount of
the directi nqnm?nE : )Th@seeﬁﬁme&ﬁgm%ﬁag&eéd weigemnf atHa;/thhhelidmsTtrnt ofa
expensive reactant(s) .in.t ) esis m . xture .o n rystal Id

nol ecul ar si éVB:Ee.S‘&FHQ‘tPrG\A%?ﬁFWi qg%y mpr%mﬁ: atc}F?‘SEg%‘ i“%‘%’é%"éﬁ r?t‘%ﬂ&
synt hesi s m %t wha 20 Be9s;wap aforé breféraslly 0tLe 05 art.%., @dempstqutefemily dthe
term"low directing

agent " used hegein MO . .
2007/ 094950 PRV EDHS % s s2b RERtER: YsAET b s TYRRGOR iBFluARR TPES &orng
agent over th&et B3|, SleBIEHLY at Neasgbony N8 ReSh Smote prefeeatily ab &mst
than 0.5, preferably |ess than Oéo‘éfa('gl even nore %ref gl abl

|l ess th
0.2, and nos®ebPelcvaip Gvendaereny Y8 legspapont ﬁé"tt/é’r?ﬁd%/%%é’ﬁ?érag{}
hour L yI f enpl af lfca@tf %ﬂoﬁ{ 2OW.% u:mgs h@g@mwn%agﬁeﬁrm?wﬁe@sghﬁnt sout 45 wti%,
crystal line nol ecul ar_sieve produced per we 0 ectipg agent. .-
used per uni @9 Feeienablyripss trprnabmy ﬁ@r‘”"t%ea‘%de‘i%ﬁﬁttp’}"%ﬁ:"% N F&ﬁg& 35

efficiency, thesnore crystalline nol ecular sieve produced per unit




wei ght of the oxide of tetraval ent el enment (Y02) x weight hourl
tenpl ate t VPIVEOMIE el enent oxide utilization effici er?@irr(qﬁé‘?”@%‘iz-"‘éﬁ
the directing agent) x (crystallization tinme) Typical tetraval ent

el enent oxide, e.g., silica, utilization for crystallizations is
about 85% [0025]1In one enbodi nent, this invention has a wei ght
hourly tenplate efficiency of at |east about 0.035 It', preferably at

| east about 0.04 hid, nore preferably at |east about 0.05 hi', even
nore preferably at | east about 0.08 he', and nost preferably at | east
about 0.1 hi’ 0026] The weight hourly tenplate efficiency of a

synt hesi s may®¥dl adj udtwil tpyundesstandity apsirson-skilleden the anibatthe syntisaiad
used in the %ﬂﬁﬁ@ﬁ&@@b@mﬂ%%m&%ﬁ%ﬁaféa a{a&% el gfaikh%

gel, crystallization tenperature, tine for-crys I'zation, an

any conbi nat S¥HhesiemEdRre ke proidutttofnoiinigy adding | redcdingf 61 by amcmeandof
t hese parane : | | ted. .Changi.ng one -
p beSEdiIR A hiQRRL vHAPME sﬁ'(fheprbg\{gg I@Es%( glﬁg ) }h%)ywﬂ%nr S Refiges as

paranmeter may affect other parameters. pt e
wei ght hour | §fiscéstpd abeves{Tihe gireditc) of fmixingy nddieg,i mactivge or berdngi means of

crystal lizat bR Iy .4 zal h.on, t erat yre. an
time, the soF?ﬁr—Kgggntg ghjntxggﬁé]}%r&iﬁgy gﬁ%%@%@éé@gﬁgﬁ%me VORI o
i ncrease or PrRdugivRRRrepared.cie produbtiof mikingsyditite seactige) orrtayanyaneans o
decrease. [0g2 il |l ohi e, Sy niaesi 1 y t.ain.see
Crystars, 11 poroaipeyd miug Y hfnionuliitt defoB ubde ) 1t
i-xt ure freqiefdisptwhenthsprediichvas prepared by uixingy adibg réavtingrir bglaniyng
{T(Le parti cl epghdforphoiigRRYHEE, avoiding the need for an organic
tenpl ate, accelerating synthesis, and inproving the proportion of

product that[0032bf t heAnpthenthstorf affecting the syntlessisl of e rorysatting inrobstulaof

this inventigave s RESE : i | Lar, gl eve |

e e SRR EIRel of B MR O I WGy e
.% nore . : epfle yor¥stallizfon at hi

optionally ft&ﬁl?bﬁhﬁ&tmﬁré’\@h-%&ﬁ% A 3%1;11&200&\/\41 oed & d cr Stfah‘% asg?hon

total weight of silica of the Synthesis mX ure.ﬁ[%ﬁosfﬁe\/@ sebvEred

an i nproved F&Srhamght besameged n thcoratstic neactamt(s) tim el sypthewik edionys at the

sieves by thg ' Waly | Sk | t eratur

optionaliy | o%lvggggiggﬁmrfg aocfg%%ggée_‘g#ngigg %ﬂn%r%% ag‘}rﬁsﬁjé? Iaflf}gﬁrt i
condi ti ons i%ﬂtﬂmmnmgm t%&watlugbqr tstipemiurg man dampgd dradtpensive
recovering, diReMed| ' | rect i ent. By
recovering, recglng ia!r_%g]?t’ Z‘ﬂ%c% %E*%%%Eiﬂ% Pgﬁ"fﬁgl“ag ntSSr HEak PRedrsti s
m xture of tRPSURRE ERPREHEsysEhe taws Wigh ttyperaton’t asneseticherein mange ahd Ng
agent. | 0029}oha1RAftioR "TORBLARI radgBS AShY S Bhdr! BEuIPEEEN bRTerSMG %S 1east

manuf act ur ed
about 190°C, more preferably at least about 200°C, even more preferably at least
Q about 225°C, and most preferably at least about 230°C to less than 500°C,
preferably less than 400°C, more preferably less than 300°C, and most preferably
less than 250°C.  Another disadvantage of high temperature is narrow
crystallization window.

K

(7

[0023] The mixture used for synthesis of the molecular sieve may
comprise a structure directing agent (template). A factor affecting the cost and the
product quality of the synthesis of a crystalline molecular sieve is the amount of
the directing agent. The directing agent is generally the most expensive
reactant(s) in the synthesis mixture of many crystalline molecular sieves. The
lower the amount of the directing agent in the synthesis mixture, the cheaper the

final molecular sieve produced. The term “low directing agent” as used herein

7



by the progasfmoféesddsi S i nvention has a zeolite frameworkef@o7/002340
conprising at |east one of ABW AEl, ALL, ALT, AFL AFO CHA, EM,

EAU, FER, LEV, LTA, LTL, MAZ, MEL, MT NES G:F TON, VPI, MW MIW
ME!, MOR, EUO, *BEA, and MPS. |n another enbodinment, the crystal l'ine
nol ecul ar sieve manufactured by the process of this invention has
conprises at |east one of nordenite, MCM 22, MCM 49, MCM 56, ZSM 57,
ZSM5, ZSM 11, ZSM 12, ZSM 22, ZSM 23, ZSM 30, ZSM48, ZSM 50,

ZSM 48, ETS- 10, ETAS-10, and ETGS- 10. [0030] The term"MCM 22 fanmly

terial f
he o 22 1 merfl S hr Biig nldeing ATt dver e pRH Sgmancipnd
2007/ 094950%&@0@%@2@&6}; tha) 5] mfdrﬁly%semm Bt vt eiorepre furBln
first degree %%%L%Hkh‘?? mqlﬂa?%xqﬁﬁq%a%% . _ceI I, which unit cell

opo

has t he M/\W ramewor is a spatial arrangenent
of atons whi Ki928f fi | efhe temh‘hwe:agldlhmﬂgltanplatﬁeﬁibﬁmdfwﬁddhﬁﬁmﬁ hgoans
uc.tures are,  di scyssed

t al t t al
TN s of zelp Ben Y RvIERt St ey Froufibt s voamOr dfretapsene
cogt ePt of whsediper switritge (houet Gte abmhmeﬂmel rxe%ilgm:) hoxﬁ-@ﬁﬁipm&bﬂﬁxeﬁbﬁwﬁs
made from a n ree bui 0
2- di mensi onaﬁ‘gwfﬁ’ﬁ%ﬁ%‘? ngol}?:‘f'n F Pé?‘fﬂ’\%‘??ert '6‘%}5]‘”8{)?; ng’t" diggpiing agent
formng a nomﬂagmir pef upitearumirt fetitne! Mhedeas s forp Rl emad |ahoRke o€ -t t
Il thick de fr d d
bui | di ng. bl oaRzalik Bt Bbve HRERiaRR i B8R e i e ripiace
t hi ckness, \Aﬁ’ép@nﬁy,tgmerhléoyéie o&léapmﬂfe syhthiesie oe thenshbriechk tﬁﬁu:@&ﬁ%fot S
de f t
one_uni ¢ cel P AmeBRC¥nd heidl 3ty el sftidey K HagpuBtE dnaPhg
bl ocks can b@lqmatad ﬁ)ﬁ!gimdmgﬂhs rwemght ua‘rthas m:ﬂgmllz&rmé\&s}hbﬂnﬁnedanrtmdﬁsa
f ashi b
any rogul ar R¥ G TBLE AL A R BRGn Witk APLAGLT B o3 OV Ry
unit cel | s haeighyof ke Mﬂhgaagammdedtmphb @Meﬁ@ﬁiﬂ&mm%fml y
terial X- djff t t
"ol udi ng o Saie &% U bGP U BRe Sonmit i e fplgial. 56 "
Angst rons . (eeighighouclylteplet ecﬁicwm:yéym sk}eﬂtezisdé caldilgted/Gd FolBwhm | y

materials may al so be characterized b n ray.dif ract
pattern incl udi XI ma g‘i %ﬁbe geeg@gﬁyﬁm

and 3.42+0. 07 %PS‘EF@‘(’: :

X-ray diffraction data Hmf}() cha(W&t&hbﬁftile dsraﬂdlgﬂﬂemcul(awstaﬂmme) :

obt ai ned by BiyanlatshvbRAD RIGHES o¥SENg, thgalééi B0 &%HQLF st@%zaga%&’ef

as the incident radiation and a diffr cto er equi ppe
scintillati dPRRRPer and associ at ed conputer as the collection

?éz ;gm bg/gt anon%]s bel %%ﬂcoczﬁﬁwm Ads {Ahiidn h%hlw&gﬂ%u?@r template
er%ﬁmency otP at least about 0.035 hr', preferably at least about 0.04 hr™, more

preferably at least about 0.05 hr', even more preferably at least about 0.08 hr'!,
and most preferably at least about 0.1 hr™’.

[0026] The weight howly template efficiency of a synthesis may be
adjusted by changing solid-content, amount of seed used in the synthesis gel,
amount of template used in the synthesis gel, crystallization temperature, time for
crystallization, and/or any combination thereof. The weight hourly template
efficiency and these parameters mentioned above are interrelated. Changing one
parameter may affect other parameters. For example, by increasing weight hourly

template efficiency of a synthesis under certain crystailization conditions, e.g.,

-

o



No. 4,954,325), P511-3 (described in U.S. Pat. No. 4,439, 409 SSZ- 25
_ (described YR978%498Lt  No. 4,826, 667), ERB-1 (descri bedCTASINARaMh
Pat ent No. 0293032), 1TQ 1 (described in U S. Pat. No. 6,077, 498),
| TQ 2 (described in International Patent Publication No. W97/17290),
| TQ- 30 (described in. International Patent Publication No.
W2005118476), MCM 36 (described in U S. Pat No. 5,250,277), MM 49
(described in U S. Pat. No. 5,236,575) and MCM 56 (described in U S.
Pat. No. 5, 362,697). The entire contents of said patents are
i ncorporated herein by reference. [0032]1t is to be appreciated_t

h

MCM 22 f ani | grystsllizatiomiemycmafiers 2gd dume, fhesolidoiratent and(es ﬁamugh%%sqe&om
conventi onal 1.]1@%9 i hi atblint FieCBhRNNE e syphifebis 381
nor deni te, iﬁ t a’tgla?%é&w%e\/@gffh%aget&liég?ﬁg%tave 12-ring su?faces%gciﬁlg%rs
whi ch do not havsitardaéreasee with the 10-ring internal pore system of the
mol ecul ar  si [ 0033 bl ik Sdofiidad eekaby-vithe. It i
| ZA- SC as beﬁjr?gﬂof the%%%f*%ﬁmgﬁ%%ﬁgﬁgyé’?eq r%at eerklyal S vmlisch
have two por weBylaotowns that i sebding fa onpleayler pievsesihess mttare Gegpently thas
menbered rin S gf | & ka3 fhkddic
differently ﬁ%lﬁggﬁ?naeﬁ‘gét?’afdg %}éﬁ aﬁ%nh'r?lg‘;glii I'S gﬁr%e%{%%%l ogy: NC?\/IPEZ,, b
ERB-1, | TQ lavdi@nghe need 5520 REganfcOiesw]atth acoabvripee sawhdsis, awl Brmipyins
si eves have Rhee id ek Y- r gear bap
conver si on p?’%cg?égt&agégﬁg{aggpg@th%\k%?f g?n&d?/a rrﬁo%%‘ﬁ?ﬁgr E@i eve gﬁg
rr\fvr 22, NMCM a@boditrnt ef thi¥@neention] syighesgspd the grgtalipgs. molegylep sieve is

| ecul ar si f I ke YRNREREL AR dSaorEOr
exanpl e, U. S&%gg%tg%%y@s %&59‘3%%& %24&%%%%::0?5%2{ éa[?r}pcesgy for pr oduc? ng
a nonoal ky| aprébrablp Pt Wb %o GHEOTNE PisEratly d e Yoy oRAN0ARN Somt dhept P 319
the step of oM AEHhRG A, RGNS VaSh S8 VIR WEighOHPAUBA oPitle syRthesis
al kyl atabl e aromati c conpound Under at |east partial |iquid phase
condi ti ons amaxkthFe. t he presence of a transallcylation catalyst to

produce the [agal kyl i GEQUBGLC oS OIANON MIRGRIGH | 1 manufactuing

transal kyl at atal yst conprises a mxture of at least two
di fferent cryystaliivemeolpeilercaieves by e sembinptiore of highcspligs highitemperature,

nol ecul ar si g.rdeﬁ)ad&l [ogpgﬁgcé;%d ‘Ef%?ggch&% Q%ﬁm@@gﬂsﬁgﬁ\gﬁﬂmﬂmﬁe

and a materi avi ng an X-ray drffraction pattern including

d- spaci ng naitchding high. aperbire s siyFgs,] snd gpgw@ywcawn& rep¥elingy and

Angst rom V0,200 109 ARARCTEHS2A0%L002A0 LARRL ahePrakiighe directing
rystall'in

enbodi nent, the e nol ecul ar sieve of this invention has a
pore size i nageht théwyethess miswrapbthis nvegtiem gsrs 1655 postlyy sgmasting (PXiG om
about 2 to a@éf&in%%gém and nore preferably fromabout 4 to about 10
A. [0036]It wll be understood by a person skilled in the art that

me crystal | {0889l eculnagnes erebedifght the riyptaling ymelpesiay %‘E‘@_s%‘a‘ﬁi‘ffa"c“ﬁieg
! t\fllent ron m_a%’y S Pdtdis 'offﬁ'HE Eﬁ\ﬂeﬁﬁ?n lﬁé@ﬁz&é}/ﬁt@ﬁﬁh&b&@yﬁ@g&h Adisg andAgr
other inpurities (e.qg. eavy netals and/or_organic rocar bons).
The crystal | PHeobBEOUAER AFIWAERahTh O CH o P heAVoE L LBY: LS
i nvention i syprehedabiiers ubataniig! OFFf 1O, OFFI) oawowy Mral, i Ve, MOR,
material. The term"substantially free of non-crystall.ine rir%tugsl al "

used herei n FE&IBE adMES [ ARothe weindipend; Byerpydiias a9 fXPns

M nor propor fhQkraéthRASby MR pade¥d ofdhis AAiBoANY ddgistHan 1643t bhe %BF
nore preferably less than 10 wt. % _even _nore referab%l}\ﬁﬁ t han 5

W . % and nowerdsaise.aYigi¢2) MlcMrdth MEMrpo.07 M5 7s i e&SM-12,

non-crystal | zger SmizANL2k, BEREJ0,IENILE, eONRE0.SZEMEIsy i Sofo, HTAY-14,:88
and crystalline materials.. The term"non-crystalline material" used
herei n meansER®$-Mat eri al does not contain crystalline -nol ecul ar

si eve. Exanpjgagopf SuchndepnCiweied fhflyTRktesiAI1A (orat @i bP BRUECM-22
m croporous material, anmorphous nesoporous nmaterial, and ,aerrEhous
macr ost r uct ufemitysos i malegular gigeerpf the m%‘m‘%}aﬁs “?q‘?gle"em’ inclides one

or more of;




t enper at ur gol Bo#ddgsh ange of from about 200C to about 25&Hgus06t002340
crystallization time less than 72 hr, preferably | ess than 48 hours,

nore preferably |less than 24 hours, even nore preferably | ess than 10
hours, and nost preferably |ess than 5 hours. [0038] I n the present
synt hesi s nethod, the source of ions of tetraval ent elenent (Y)
preferably conprises solid oxide of the tetraval ent el ement, Y02,
preferably about 30 wt. % solid YO2 in order to obtain the crystal
product of this invention. Exanples of tetraval ent elenent are

silicon, gergyni Umolétthrisidves WAB REX ol Sondhbik Gast dé%eeeu&?staﬁma b%nhinga
|

source cont ai ni ng ER;f erably about 30 wt.% solid ca, e , 1T ca

sol d by Degussa uR F‘-‘Mée]ﬂ:r‘ﬁlé}ﬁhﬁahﬁeé lﬂémﬁswﬁﬂpf’w%tppqlagy (Aumt
preci pitated, spray; e heghesl Lah&?geﬁ@ﬂi é’f&bﬁg vaﬁewif taQa W th(ee%&iﬂeﬁa)mazan

aqueous coIIO|daI suspensjon of silica, for exanple one sol G ace
Davi son under t he Spacdissorthee the raysial seucippesSuch a%%&ﬁiﬁﬂt@fa!é@ﬁwwed
. Si 02 contai ni ng gt~ ks oPtzedfss Frishid CEitn 5L 206120 ek
about 4.5 wt.% bound H20 81‘0 hydration aor{ qﬁgésl ng a pe{rtll?cl e gtlﬂg 1?
about 0.02 ni cro) ceripwfiof whishsis incornorated ssomfarensalit he above mixture.
Preferably, therefore, the Y02, e.g., silica, source contains about

30 W . % sol i gb) Yozmcﬂecglar didvek Qﬁade%&n@'b@nﬁc@xf Sdcaid )ﬂe@ﬂ%@lﬂmlﬂﬁlg“ﬁlo&ﬁ
solid Y02, e.g EIJI% The soqé}ie of s wm&y al}s( ?
silicate, e.g., aR®3BgAfimpapignaldilingobs gk igRology unit cells,
orthosilicate. [ Oaaﬂi]hglaamioh:@er @mmhrﬂﬂm thidkBesty plch@aHI§ ofik ¥luaiteelf
this invention ma rise at |east one source of ions of trivalent
el enent (X). Exa ‘é‘g‘ trivalent ion are alum num boron, iron,
and/or gallium The source of X, e.g., alumnum is preferably

al um num sul fd)at ennﬂedngmlrsamead mbdenfrom cGhhen sdcond mm&ouﬁmsg blocks,
i ncl ude, for exanple wat er - sol.ubl e a sa t.S i,um
al um nate, or an %’ﬁ% ay(%s 6f°n§ °r“éﬂfﬁFH"Hd’HF “5@;5’#’@3’8% ol “6*?3"%{‘3%’11&%%
nmetal, e.g., in thEofwe thaof orehivis cell OfiekBkdsnisanadecfromdstankivg, pabldng, or
hydrOX| de source erial, containing hydroxide i.0n . Q.
al kali netal hydr%g%@&l?ﬁ%ﬁ‘;ou?ﬁoﬂvw&? e ﬁf%ﬂf‘%ﬁ?ﬁ‘l%“gﬁl‘% of
hydr oxi de(s)), or smhm&uendadicmnbm&imglgﬂdmdr@ni te ihof reguibhdashion, an

St apeousl y e imetfe ftidhy § Mg Thihiod S eipRisThersit aitovsl y

bei ng sodi um hydroxi de or sodium alum nate. [0041] Crystallization of
t he present dyst mdlecntargaves inaddei by eay megdanot randost Rrdimengiomdlicribn
in a reactor vessglneSHal 8o anpl mﬁnﬁp

the stirring is rreas%r egglby ro%?@énggé&tm%n%?ﬁi%@f ﬁﬁ'ﬂew%rk

enbodi ment, the stdpoldglyg speed is at least 1 RPM preferably at |east
50 RPM even nore preferably, at |east 100 RPM and optionally at

| east 500 RPigesife sti muhkMICKELE sinfGkidaRaisSard chataGblindt ©f ndhSs bh X-
speed of the stir_blades which i s determ ned by the g eonet r%#{oat he

reaction ves5¥ lffFWE]PFﬁémt Belfing defnrcog Jawdrgratt @i % J3r rand

crystal | i zat Ban+p.97f AsEnohe Uitk Ualcitedafos s2BGzed). ftRI reh-2b Bmily
about 210C to abo t 400C, nore gr ef'erably from abqut 250C toq about

350C, and roBtRissRLr BayLplso £he gh BQS'EHZE%@X: haying) g, (X-gey) difffaghion peftera

sufficient f ﬁ{chﬂiﬁ/g,s Haﬁhmﬁgtmﬁﬂmmt Q@0 Bt 659, tse ST 04 G 39422007
e.g., from aho ur tqQ apout 72 hours ref erably from about 1

hour to abou 3@1% her galgined oF asysypihesized); YS“%“‘@P fafameed tgnd
nost pref er abhatadtéd samﬁble&ﬂ&osué@ a@cRBIAA b Pl %dﬂaﬁé@@sf;ﬁgeﬂm k-he

crystals are s}e]p%r ated fromthe |iquid and recovered
oublet of copper as the incident radiation and a diffractometer equipped

with a scintillation counter and associated computer as the collection system.
Materials belong to the MCM-22 family include MCM-22 (described in U. S. Pat.
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[0043] I't sh&fldﬁge realized that the synthesis m xture conponents can
. be supplied &fo P&Phan one source. The synthesis m xt Fe/EHRA0TH@2340
prepared either batchw se or continuously. Crystal size and
crystallization tinme of the new crystalline material will vary with
the nature of the synthesis m xture enployed and the crystallization
conditions. Catalysis and Adsorption [0044] A summary of the nol ecul ar
sieves and/or zeolites, in ternms of production, nodification and
characterization of nolecular sieves, is described in the book

"Ml ecul ar Siev - i NGl of n is_an entification”; (lt.
Szost ak, Bl aéfﬁ"r %3%35%9 ghg &%W@§a$h2§ aEﬁﬂgr‘fl,s‘ngé ,SS%éé%&gsmb(Ed
Edi tion). | nipdd. PanNd. @,526|667) ERB-3 gd‘éé@ﬁbedaiﬁfﬂlﬁbﬁﬁdﬁ FEBdne Noah293032),
chiefly sili ﬁlag 2& um num, sleséIcat e _and al um num oxi de, _have _been used
as adsor bent 5§ Aid9gerarg &1 Ustigipbrite. 6.0¢ 7n didle 1812 (dgprgibed dnAnternational
techni ques, Patkft Bublidktish XoNWOR1 72000 ITQRSY (Rbsdried Gn ANRnBNbhM Pkt
have been and @l[e being use oduce macrostructures in the form

dt
of, for exanp¥ ,cag‘b‘heNPca‘qugQPg“(%F%@; MEM38at(describad |igt J3ndat-abicet s

of both rnicsosgpen, dnaubeideiaipes Al UMDT BUS NBL 538655 Hd WieM-Bs
catal ysis, adsorption_and_i on exchan%%.) ,ﬁlsurrrrary of 'theése techni ques

i s descri beddesrribedin Y-St Prh g 2309 e entirg;doptegtsapfsard patentggae,
Mar cel Dekkemcofyemiteitidiein b9 99fereh@45] To the extent desired, however,
t he ori gi nal Qg;é%fl catjons of the as- synthesized material can be

r épl aced in dance'viSt 1P PEcHIRrERAEd ke Mickoda frmilyhmolgoplar feves
l'east in pardesciied HOve st @RGGuhtd foh @nveRional RrgePdé @41k alkylation
repl aci ng cati.qns incl ude tal jons, hﬁﬁr:ggzen i ons, hydrogen
precursor, eCRPLYSIS e Ay mordge dhatthg 2 metesigls bave iZring sfage
preferred capddkes vitich HOASE coiibRichidi with e B-8a5 MehbCpate tehitbihYorfé
certain hydrocarbon conversion reactions. These include hydrogen,

rare earth nBPXEPYaLHeVetals of Groups HA, HIA WA D3, ID3, MB, NB

and VI11 of gobs3jPeri odike Zeitie witekidle dBligdmad By thd TPASR 0 hding of the
[ 0046] The c of this invention, when enpl oyed

r |line materi gl i ] .
ei ther as an%;% ofopeiney gre mulilayered maksriajswhigh daymive-pere Fyseme) arising

CONVersi on presess frbaube obaddehpisat @ﬁ,m@ﬁhér&ﬁ%ggaﬁé Aila¥ - of TRLHE AN

be done by heati ngrkéé)_ a tenperature in the range of 200C to 595C in

an at mospher’F2OgWRIK, $ypgs, classes e differently namey muaterialg: spohayieg this same

subat nosphertvgole :MQM@E,WH?ITQ-IEPSBS.H&@&Sézfzspet ween 30 m nutes
and 48 hours, ?[ﬁ ydratjon_can al so be perfornmed at room tenperature

merely by plE8#Hg t he T MGY#4 drmily geelerniarpsieves haysgheen; fovadte be
required to &bﬁﬂiiiﬁlaaraﬁeﬂ‘yfdei)ﬁcha@B'ﬁlehv&iipﬁi?i‘Bﬁ@Es%E.! ®Rampled 04 Tiden
used as a cgltaL st,, the grystallipe material of this invention should
Z(Le subj ect ed Y HAPHHRT FPERTRIVCM-32y MG, MGMay6, ITR-biPSH, SSZ-
tgalni ct consas, ':a_nﬂ ERBTh reT1D Sucy ts;:aé&dmesgs%k ﬁlfﬂé e Fordhik§lali6n lb?aﬁ?xaﬁti@h

catalyst in intimte conbinatjo a r nati ng, conponent suc
as tu%gst en, SRR Sy oﬁﬁfcm%nw #‘ﬁ%‘i‘filﬂ Gﬁggf(’@‘% ,d“'(%éﬂﬁa":rtg, PresRsy #PUim
nmanganese, Qitoducigd MmomBilR}lated Glorastiddaijontd) Iﬂirtidiﬂdrha&lrhléﬁe\,/\&ﬁﬁ%iﬁag
hydr ogenat i g_ﬁ-dehy%:%)‘ﬁ]gn%tai on fu%{ on is tQ be perforned. Suc
conponent cah® 5P| 4 R EBRFOBPY affg‘ Haxpaly cempepsss pafhy 1y akyistable
exchanged i riksméthe conppari thdR dt Olehdd Spragdl Sifuid i Bodditor! SIEM ithe

e.g., alumnum is |n the structure, inpregnated therein or .
nti mately FRGEREeaPt ¢ HARRRIIPIOR RO mERHe BipBRBRodaisd peomatio

i mpr egnat ed compiind) whedeint the WehsaMeylatfcar caeaiﬁamo%lpriaas'a!ﬁ;me o 3$ Feadf

pl ati num treat,. % the silicate with a solution containing a platinum

met al - cont aitWPﬁiéﬁl &9, cry§ ne lecur sieyPa tThetmin cathpold ulepjsigves

pur pose i nc lig) sttectdl ﬂdhﬁf\ﬂe@ﬁl}em‘a_&, a6l _thﬁ&dd%ﬁ}al 2né BhRdtéSl HA0R g WANL-AHS

compounas. ConLal Bl N\ Shtfers ilthding d-oprome maxioa it 15.4£0.25, 6.940.15, 3.5740.07
and 3.42+0.07 Angstrom.
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[ 0048] The walporderagsstal line material, especially in itspaBUsdeor7/002340
hydrogen and anmmoni um fornms can be beneficially converted to another
formby thermal treatnment. This thermal treatnent is generally
performed by heating one of these forns at a tenperature of at |east
370C for at least 1 mnute and generally not |onger than 20 hours.
Wi | e subat nospheric pressure can be enpl oyed for the thermnal
treatnent, atnospheric pressure is desired for reasons of

conveni ence. The thernal treatnent can be perfornmed at a tenperature

up to about Higa&} The hhgnéfbr biBadiRfink) B Uristdifind Mdibditrasibve H?an‘ﬂ'

in the catal ysis’ of certain hydrocarbon conversion reactions.

thernal |y trB¥etipmohasaipere sizgdetharange of fomsahout 1to akowsy bﬁgénpmably
anmoni um f or ﬂ%m Abaup@fa ab%u{ 25 RY atiB@bid réfembnﬁfr&ﬁfaﬁ&mt% a%ut(i@rA ain

organic, e.dqg. , drocarbon, conversion react’ions.

ng
exanpl es of reactItoVYﬁIi ibgc pudpestoarh by @Id@tﬁﬂpbéﬂﬂﬂﬂw '@e ﬂl’htﬂéﬁ‘itﬂm

b 982,033 4 %‘%‘*’5‘%3&%@@%’2%‘3%%“9%5??@88%6 O g 9 Bygiop mey

4,983, 276, ACGEERORPUritien GBch 39, amorpbwissmaterials and/or other impurities (e.g.,
heavy metals and/or organic hydrocarbons). The crystalline molecular sieve

manufactured by the process of this invention is preferably substantially free of
non-crystalline material. The term “substantially free of non-crystalline material”
used herein means the crystalline molecular sieve preferably contains minor
proportion (less than 50 wt.%), preferably less than 20 wt.%, more preferably less
than 10 wt.%, even more preferably less than 5 wt.%, and most preferably less
than 1 wt.%, of such impurities non-crystalline material based on the combined
weight of impurities and crystalline materials,,. The term “non-crystalline
material” used herein means any material does not contain crystalline molecular
sieve. Examples of such non-crystalline material are amorphous microporous
material, amorphous mesoporous material, and amorphous macrostructure
materials.

[0037] In one embodiment, the crystallization conditions comprise a
temperature in the range of from about 200°C to about 250°C, and crystallization
time less than 72 hr, preferably less than 48 hours, more preferably less than 24
hours, even more preferably less than 10 hours, and most preferably less than 5
hours.

[0038] In the present synthesis method, the source of ions of tetravalent
element (¥) preferably comprises solid oxide of the tetravalent element, YO,,
preferably about 30 wi.% solid YO, in order to obtain the crystal product of this
invention. Examples of tetravalent element are silicon, germanium, and tin. When
YO; is silica, the use of a silica source containing preferably about 30 wt.% solid
silica, e.g., silica sold by Degussa under the trade names Aerosil or Ultrasil (a
precipitated, spray dried silica comtaining about 90 wt% silica), an aqueous
colloidal suspension of silica, for example one sold by Grace Davison under the
trade name Ludox, or HiSil (a precipitated hydrated Si0O» containing about 87
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5 000, 839; 5,001, 296; 4,986, 894; 5, 001, 295; 5,001, 283; 5,012, 033
5,019, 670: BOGG/BEEY 5 019, 664: and 5, 013, 422, each |ncP<55r 6&2%7@81340
herein by reference as to the description of sald catal ytic
reactions. [0049] The crystals of the crystalline material prepared by
the instant invention can be shaped into a wide variety of particle
sizes. Generally speaking, the particles can be in the formof a
powder, a granule, or a nolded product, such as an extrudate. In
cases where the catalyst is nolded, such as by extrusion, the

crystals can be extruded bef ore grrﬁgl ng or parti alol ry‘%’d“ ed and then
extruded. [OWbY Filea @apguk G Pt-InEe Qr@ﬁlabe‘ﬁt‘lﬁ“‘ét’f“ wit He ofdiydistion

used as an a
Qﬁpf(i)@ﬁcg a pafclt f5% éi%oa@@ 85 }ikRY fﬁoaiu @ﬁ%h%am&ﬁelﬁé

froma mxture onponents in the vapor or ase havin
di f ferent i al sheyepaixawe.c Rarfereblyy ﬂ@quta'g, R%Fﬂfpzs eilica éoﬁfﬁ"éc %?qvﬁt ne
material of g ol exﬁdw(?z, e, g,hs?&, Qh& mct k&&%alyoaﬁueam%%h&%pe
partially or substantlal t separatped froma m xture of
conponent s hegs wificdi f Ts éfmfp%lpf§6\°9@ imeay daabgc silicaiei o8- wtdkaliemstat ¢
to the crystgi dtg%rgqé@a?@wﬁ{wshm f. i nvention by contacting the

n

m xture with the cryst e material of this invention

to.sel ecti vel0@38brb th@méneeewb@dimt freeynthrsia rixtyes of|this inventignempy |
of this i nVGEHIﬁﬁEe%@EaQ%nH%@Q‘BE afﬁai aira%ﬁ:eat é%rﬂ@nt\(ﬁﬁ'%}hp@efs of RAAGR!
conver sion processes including ﬁr esent conmmerci al/industrial
ortance. Bpard aln@%rh?r@slreﬂ @d&ﬁgé jne 3o PWT AL Br ©8e IWEENR 8 h

e effecti Vﬁr’eiérﬁﬁ:fr %Mﬁﬁﬂnpmbﬁﬁe O M ladidd raﬁmﬁﬁaeroeabr qunmhrﬁ sources

i nvention, f or in cohbination with one or nore other

catal yti cal | ylc@é@:. foeexample.atkes yaigreplvieriusing; sallsysodim alyginate, or an
catal ysts, | :ﬂﬁ&ﬂﬁ@ é% afulib@w i%oﬂoﬁideabl' Qﬂnﬁhﬁxﬂ%&fal &Y gD Mt t'hE form of
hydrocarbons enzene, | ong chai n ol efins,

ol efin, mnthdﬁﬁﬁctlon condltlons |nclud|ng a tenperature of from

about 340C t geagout S50RCond RMRARMLE, @Ieﬁf;c&f&ﬁ@%hrcl?o 19 8RO ka2 00
lcPa-a, a weight hourly space veloci ‘ty of” from about he' | tq_ about

2000 hrl andcomtpining kydioxideien Geay Hbai me@# hydrasidgy arpmepigmoydraxids, 28 ut
1/1 to aboutaﬁﬁuhnetrﬁzd@&:a&é@ﬁ SO Rhafehia %&@ﬁ?ﬁg X afmiellsﬁ %ecsbnﬁaﬂsbe

subsequent |y sul fonated to provide s ents;

al | cyl ati on Bixgeosmehias 2kplirraetal oxafes hﬁﬁﬂcaga%%@ug a yantagaensl P s o
short chai n gl o} A8 difm CBIRE UBHStagBothly bllE s8dih&Yhykd 8 & sodinm
benzene with propyl ene to provide cunene, Wth reaction conditions

i ncl udi ng a 2EMsE:ature of from about 10C to about 125C, a pressure
of from abOUfo lﬁl to 3@8@&11&9@911 BPﬁfeapres%Bg cﬂ@taﬂ!%ﬁieﬁ ¥ Haffear e it

wei ght hourly space velocity ( fromb5 to about 50 VI

gn| cyl ati on ¥ref sppiifan & EGR%P@F Nﬁﬁs g%@ﬁafmxampéﬁaaﬁEDFW%TB? S%Eﬁ?gne

d tol uene ¥k tsfirfriah rHGSu68 WydrotitiBe pePm@nRE (¥ M)O TR R iefbodinttng lthe
alia, nono-and di al kél ates with reacti on con on

s includin
t enper at ur e $HTiRg FIPEA aiteasy LRPM, prgferably At 5‘@5‘ 5<9 BPMs I§Yﬁ”éll{?f!le P?"rfﬁ"ﬁ‘i’}y’
about 3000 tg 1@ko160 REOO ah‘ﬁ’ap@onaﬁ?%&tgbemom& rsemn@b%trecﬁmédw ato

about 0.8 hr, a WHSVreformate of from about I, hi' to about 2 VI ct;i a

gas recycl e Wretionchithy, Hpspeedpfithe girdladsy whish if determized by - geometry o

the reaction vessel.

{6042] The total useful range of temperatues for crystallization is from
about 200°C to about 500°C, preferably from abont 210°C to about 400°C, more
preferably from about 250°C to about 350°C, and most preferably from about
250°C to about 300°C, for a time sufficient for crystallization to occur at the
temperature used, e.g., ffom about 0.5 hour tfo about 72 hours, preferably from
about 1 hour to about 48 hours, more preferably from about 5 to 24 hours, and
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(d) allcyl b 97884 §erorrat|c hydrocarbons, e.g., benzeneg h%ls%bﬁﬂﬁm:w
: e

xyl ene and nap tha ene, with long chain oleflns rin, to
provide allcylated aromatic |ithe base stocks mnth reaction
conditions including a tenperature of from about 160C to about 260C
and a pressure of from about 2600 to 3500 kPa-a; (e) al kylation of
phenols wth olefins or equivalent alcohols to provide |ong chain

al kyl phenols with reaction conditions including a tenperature of
from about 200C to about 2500 a pressure of fromabout 1500 to 2300

1(Pa-a and a { about 10.hi .l; (f

conver si on ofnt'%[gkt payaf% oaﬁﬁ%sf}to b"%“f%o'é tﬁ'ﬁe{:egﬂ%’fl}?@%}fm
conditions i Mﬂ&ﬁﬁ@ommehgmﬂandr&wéreﬂrom about 425C to about 760C
and a pressur, from y 70 t.o 0.l cPa-a;

conver si on of[ﬁ?ﬁ!ht ol elﬁglg"sﬂ q%e ’g“‘%ﬁ‘%‘ﬁﬁﬁ%‘%ﬁ?& ‘Ts}sa{”@‘%'gﬁ&"ﬁ(‘ﬂg%}%‘mfsaﬁ’?&é’c
hydr ocar bons suppliedr pambieothan onelsdiron sTHensyhthdsis gniktute BREbEb1epereAleitheom
about 175C t%a%ﬁ f 375C .and ?H%%ire of f.rom about 800 to about
15000 | cPa- a: ?"9 FlE SPRYBOR kFAS 3G SRR UG PE dBe mew
streams havi mgystaiite satebiol wilh ganyoiith sheodrme ofibelbyBOSs mbAuder<RRpIoyEd

distillate a asol i | i ng.range products in a first stage using
the crystall r%%cei%jmﬁ t'ﬁfﬁ‘a flcf’ﬂ((iﬁg “Phvention in conbination with a

G oup VI madivasagbdddopstionni t h ef f |l uent therefrom bei ng reaction
in a second using, zealite ta | so in co nation wi,th a
Group VIII rrz{)‘g#ﬁ as cat aryeey ?Egher g‘ﬁief’}ﬂ%ﬁ S@Bﬁ%lf“f“i’%ge" 158 & (IigPta
t enper at ure q;’mdm‘dqm abolificaliéfl Gnd ebabeteiiza$ioh Gf nfol¢tuke Sibves, ¥ ddstAMd in
about 3000 t g, 00, | cRa- a, ny.dro |rcul at of from
about 176 to %ﬁ 1/oQerf?}atrerlf‘ﬁst'e??géa{ea%%nm g‘Pﬂé‘ Heation™; (R
vel ocity (Ll-lswstd{ Bladkie Aloadimi0. & Rrofeddddnall; Lcmdﬁﬁ,nm%asiawﬂzd Edition). In
hydrocrackin j ess_in the presen he,cr stal i ne
material of tg ﬁ%ggﬁ)#\c}e O?eglrll Aand vgs’h%‘f’ 8“%@%?‘}“8%% ELH‘%‘P‘}%"[
or a m xt ur e sibicatsant abamainynsﬁx:@;ﬂa‘zaabémhﬁeaﬁ adsoiiehiz dha&hﬁfalﬁﬂsupports
conditions inc era e of from abo 350C t o about 400C,
a pressure og k‘ #‘giﬁ%g}g {IE % %S%tlkff’@fﬂ? ‘ﬁ@é’gapngﬁgi_?éf? tigingrangm
about 0.4 t oeximeien, hate hemh ﬂld’igtd beigused te piﬁxb@ﬁa@fesﬁﬁ&iﬁe@h@ﬂi& o8
to about 8808£. er/lit f%‘ﬁ actlo of aldco ols,with olefins to

provi de ni xed ‘e %e?’éamp P?ﬁ‘ﬁ e fEERdalS; slies Hd feblatymf; Bk
and/ olr is ?Eenne?poﬂeaagrﬂAﬁloheﬂgﬁ;miﬂwkoﬂsﬂm&d/dls ﬁghtﬁm(dmsl’ ad(tj%{-p}{on and
amyl methyl e Wi conver.si on gonditiong includin

t enper at ur e o fe? jout> 29T a?fe&?es?gﬁ 1qpes i8S defcRbest i %?ﬂ“ﬂ%
to about zoommw¢,”ax BHSHles gndiT Al Ebcmmwmke:gmmml 1993) of

from about O | to t d an cohol to . olefin

feed ratio of 010 B m aboupﬁ% ?&%‘QdSS‘a‘“’B‘oaﬁ WPt ?T@%”E‘ﬁld’éﬁ%} cations of the as-
di sproporti osmﬁh&smdmatmaambmpmed msacem-dmmef»aﬁﬂeuhm els @RLI Urdin in
condi tions iggel ydi e abou 5C o ab ut 595C,
a pressure o f&rpgn%[aq Enﬁ%ﬁ lgﬁlla’liabou{’ 8’6‘% ?{5’ bieedred replacing’
hydr ogen/ hy deasions mmiudmnnaml foms hvdmtbgdnrzons, aiydwgeﬁ)p(morsaﬂ(tegl Aythoamea))

to about 10 f about
preparati on 0 ta'ﬁ%%ergmcefe%w%?? refe ‘??ngfnﬁe 6% which failor the

2- (4-i sobut y¢q§ﬂ¥h§yla)>hpno®romr¢anad1yd;ocmben cdnbetpioﬁfxeacndﬁy. Theet indfide

2 (a1 Sobuty orebyy fo8 AR ks B4 et o) S i A B .

t he corr espof\B aud YaHbéshe/Peciodici Table(ufithe BlemeatsaTURKRC dobi)ydi ng agent

in.the reactj f am het c.fiber-reactive nponent s
in preparati g’ﬁggf dyes)ilé?es ‘%%ég‘&ré“ Wi%fh‘éﬁ jnyedion, w F%EmPB’é(E‘i?FWr”
dye- cont ai ni aigadsorhent onas asatralystc*ﬂramdirgaab edinpbind édnversfoopr®&eds should
I ncor por at Edbee@éﬂfdﬁlté/d Iﬂ? [egét pa?cYalfye %35 Be done by heating to a temperature in

the range of 200°C to 595°C in an atmosphere such as air, nitrogen, etc. and at
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WO 2007/ 094950PCT1US2007/ 002340 (n) as the absorbent for_separatin
_2,6-tol uene‘%gﬁogpléq?égﬂate (2,6-2D1) fromisoners if TDI a%(:’qfﬁsz@'@az 0
Patent No. 4,721,807, incorporated entirely herein by reference,
whereby a feed mi xture conprising 2,6-TDI and 2,4-TIMis contacted
with the present crystalline material which has been cati on-exchanged
with ICions to absorb the 2,6-11)1, followed by recovering the
2,6-TIM by desorption with desorbent nmaterial conprising toluene; (0)
as the absorbent for separating 2,4-TDI fromits isonmers as in U S

Patent No. 4,721,806, i nﬁor orated entirely herein by reference,
whereby a f ee%fmr‘ﬁbé{cﬁ’f’e o ?FEE‘F&IF"’HQ or FURSIRiPEISPReyice Dressuress foro Betdveen wha h
the present cmjsikesl dnde8 BBiS DahydMtioa calagsdss eﬁ@ﬁﬁeﬁ%‘t%@ﬂ%@ﬁﬁ&aﬂﬂré h
Na, Ca Li and/or h@yfl ons to ghsorb the 2, 4-TI fol | owed by
recovering t HESBL DY Placig thpalicale fiom vaquum, buishloneen ime isarquired to obtain

conpri si ng t%ﬂﬁﬂﬁbntaﬁﬁblﬁlpa:fddh?/&-aﬂéﬂGess for decreasing the durene
raction obtained fromthe catalytic

content of a [%ﬁ%ﬁooo b%t ons . ! A :
conversi on of “ftgthanol B AEE phe caiplveh theorrprtplding matariah of thig invaition
dur ene- cont ai shotld BObiIEGted tAHldBR WodtReRtV @' RERRe PR ofalf %F %% t%Ega?ﬁc

the present crystallipne materjal with a hydrogenation netal,
conditions i rﬁ%ﬁt&ﬂ‘?fﬁ Eﬁ? Erpsialling patepial pam plsadwuesed 3@ cetalysoint intigpe

and a pressurenftindiofMyaBOout hytedpen@ia Qutnpandfe Osdeh Pas S i
enmbodi nent, the | ecul ar _si elfllgsg of l%ii S |pnventsi(§:1r€1t %asmbg[ggg’us%e |u?1tﬂ’

pg])cesses t hdPolYBdenrpy Jhenitfe Aiskels seballs chinaainm, amangrrssecet 2 Roblgghetal
b

zene al kylsath syplafifinh 6ypalldaitmh FabRtd BArddenkitt-Ahbd oBERAER Bunction is
hydroperOX|d3? nd cl eavag t he al kyl benzene hydrdperoxi de 1 nto

of
phenol and k o PeTforme c%“f}i Gewgewnt cgn benil theufuppasitiopely stavt off so-

i nventi on ar erysdizdtion) RRcabped iSbefe & itfon, REREEN |
Exanpl es of sijch rocesses, i%cl_udes proc(t:i?sosses in whi Cﬁte%é%?%%ﬁpg%

propyl ene ar &CE et Bed IR PR 4D g strcbirensopreaaash thepminl oCintihateins

are conver t eghysicqiiyenBhixed theraiy Susht Both 1 j
descri bed for ﬁﬁ%%rrp}ge ilﬁ i te rnlati gnal a%ﬁ?gg%%i&%%ggg%%f%é%&

benzene, profy ﬁd’xﬁpg i 1 ther ¢ase oA iatineun,t Bealing the silipetet witle a

arid methyl eshyibn kthaaiitng W pfliounNmehi-Soft@iaeC &, DBk OLhRWRA pP¥num

conversi on of hen%éagnd .acetone ,tq bis-phenol™> A as described’In

i nternati onaFog‘BB‘F} F &his memospiepiedepciiomonlatipion sashepiptinoug shingide crardt o

phenol and cy&dimh&&mp@ﬁﬂis&htahﬁﬁgmglﬁﬁﬂnﬁ&ﬁﬁé%%pﬁk? converted to

phenol and HE@E%L et hyg@k%one, as_described for_exanple in

PCT/ EP2005/ 0 . [ 0053% PhEvHEHEE g mateddle ssisriallli i el lodrezen

usef ul in beaadagnnkith TR canSRChineRsialth ebverh 96 bhithly b th ermat

nonoal kyl benéerlﬁ,sel sé[re ireq. Furthernore, the nolecul ar si evese%?
Ratpaenty This |

g‘f;i s inventi tpapent iy egnsrally qupeformed by eating| ops of these
ec- but yl benftens d magmpentesof an (263 70P€ itball REAS knlldte A Padichllly Mot
| i near but enﬁgg as d?@C{él bed\y‘hﬂf' néﬂer national application
PCT/ EP2005/ 0U88E 740 Ruty Y g isnkatmgsphsris insessiue earhq employed iy the
co-f ee?i ng b&nmﬂetré?deﬁt{'lauﬁ&bpﬁltnﬁf bfesilﬁegls u%giiggtciatg ré‘éébﬁ;} %{fsg%,%fgn;e;?ge,
resent inveniign a tenperature o ou o abou ,_for
exanpl e of  abitiems cnsan by Putua adrmpgetie pa skt PN, Thnd
a feed wei ghthetmalr kngatsppapeduéll e€i partidaliifiV)usbiasemh Qe i dic Wraklin
agent of fraomabout 0.1 to. 50 hit ag[LdW mol ar ratio of benzene to C4
al kyl ati ng g’&'e‘fﬁ‘?" OB CRB EOn o450t %B?im afly drsated weodvst. eemsrighy & #ves
of this inventiabrhydtagenland duapbhitin i%&h@,'i}ﬁ:hrtfcﬁ[arl}yrﬁﬁﬁ@lﬂﬂﬂleaéétﬁ ds of
such as, for e%xarr(fﬂ e,. pol yﬁlcégl btieqnzene transal kyl'ations. [00551In the
case of many CATHTEEE =&+ YOG, VeI qnTEaFissr Nen-limitingewamples of|
Wi t rd1_ anot hersurmtrm'gaqls InCRIdS tiRgde deStribbe id NN PGSR, @,gﬁh,gifﬂ %E973,78|4;
conditions e anj ¢c_conversjion processes. Such naterials
i ncl ude act I@%%@’I%%@% €4e Jhé?e%hél‘gs%@%pﬁa?%ﬂé BT 260 14s392y606;

4,954,663; 4,992,615; 4,983,276; 4,982,040; 4,962,239; 4,968,402; 5,000,839;
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provi de a ad @joysdaeddavi Ng good crush strength because i pcERgITRTEhio
use it is desirable to prevent the catalyst from breaking down into

powder-1li ke materials. These clay binders have been enpl oyed nornally
only for the purpose of inproving the crush strength of the catalyst.
[ 0056] Natural |y occurring clays which can be conposited with the new
crystal include the nontnorillonite and kaolin famly, which famlies
I ncl ude the subbentonites, and the kaolins commonly known as Dixie,
McNanee, Georgia and Florida clays or others in which the main

nmineral consts, @(Hez% '4398*6%9@)5%0‘1%951(@%& Bkies (qbpbh %1018%.’76" $ﬁ19 EE

anauxite. Such c({%s can be' uSed in fhe Taw state as
or initially %S i@@dtéob%ﬂ%%n%ﬂchomcomra&dt heveimdmt re;ferendmelas ctal the

nodi fi cation.qeRiRa6H 8 5@ EdthivhiOf ositing with the present crystal
al so incl ude |en5!ri.)gan| C ox%dé y{z neota y alumina. [0057]In addition to

the foregoi nd®%#eri al @etwfﬁewfdhyswﬂtalham ntﬂee:mirmqsméﬁyvﬁm Hingtant

porous matri ca

silica-zi rcoﬁ?‘?ﬁhgﬁ Fiﬂc%é%qhg??gﬁéh :d\%gg%gf‘ yﬁg gl Sﬂﬁefcga“%fﬁé'rﬁpﬁal&gg

wel | as ter néhwpaxbﬂﬁ)@ntbedwhtsm 3 pmtdeaat-ghmm,rm-atmdﬂecaproduct such

silica-alum | | n nesj a

silica- magnes@? gﬁ ze%ﬁg%gﬁ?aﬁ %8%@3 ‘%Fa{q“@%mﬁ%@oﬂ"}loﬂﬁ by feipsion; the

di vi ded cr ystcb)fSFﬁlsr@nl’?ﬁteéml@d Wcﬂnm@ammmw dtiedrantithen extugedni del vy,
th th t f abo t. 90

ber cent by watGl “ong ue Ayldifind BEI of AL AN mbp ROHH B e

percent by wei g and nore sua partic
| s prepared PASEPRALT Bich & fqyem;&,ratmm at Heast amgecocnripcammfroﬂ 4 onixhovetof80

. % of the GoNRGRLE [ 9 e.fo l-eSL ;818
exerrpl ary pr ef efred Sgngo e‘S La -BP L%lﬁ Q’gf%o e %iﬁégggrlfﬁé’?‘e
obt ai ned on & mﬂsﬁmmeﬁ telthe Eyitalline maBaiah of thgs Elvemtomo'm'herefore

100607 1 ¢ ho e ey s agron R ie i euBck M B sbpaiéa from o
synt hesi zed ¥ of coniponents beingl diffepentiahsotpiiary clRwsaieisties ith aespestaber

g'mgg _copper iAokl Akehi) bP i€ Int AT Y cBnhBint0 ud°HRER: with the

crystalline material of this invention to.selectively sorb the one component.

[0051] The crystalline materjal of this invention can be used to catalyze a

wide variety of chemical conversion processes including many of present

cormmercial/industrial importance. Specific examples of chemical conversion

processes which are effectively catalyzed by the crystailine material of this

invention, by itself or in combination with one or more other catalytically active

substances including other crystalline catalysts, include the following:

(a) alkylation of aromatic hydrocarbons, e.g., benzene, with long chain olefins,

‘ e.5., Cia olefin, with reaction conditions including a temperature of from
about 340°C to about 500°C, a pressure of from about 101 to about 20200
kPa-a, a weight hourly space velocity of from about 2 hr”' to about 2000 hr?
and an aromatic hydrocarbon/olefin molar ratio of from about 1/1 to about
20/1, to provide long chain alkyl aromatics which can be subsequently
sulfonated to provide synthetic detergents;

) alkylation of aromatic hydrocarbons with gaseous olefins to provide short
chain alkyl aromatic compounds, e.g., the alkylation of benzene with

propylene to provide cumene, with reaction conditions including a
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[6062]A syn%ez%ﬁo rg yture was prepar ed containing the follow.n
i gz

. ingredients: a sodium alum nate solution (12.34 wt.% Na

w.%Al (OH)3 in water, Al coa Corporation, Pittsburgh, PA USA), a 50
wt. % sol ution of tetraethyl ammonium bromde (R) in water (Sachem
Chem cals), Utrasil VN 35? (92.4 wt.% of 8102, Degussa) and a 50

Wt . % NaOH solution in water. The synthesis m xture had the foll ow ng
nol ar conposition: 0.16Na20 : 0.033A 203 :0.011 It: 3i02 : 531120 The
m xture was transferred to an autocl ave and heated to 171C with a
ranp rate of 25C/ hr, while stirring at_ 250 rotations per mnute
("RPM'). The crysteamsyaiage erﬁ%§b@gﬂpf Gt abqus 12563 2 messyge of Fom about

[0063] After crysyg] lthzabuo5030 §Ph-bdakf BEUFbmNES hsé&@&.&%@dveigmrnom?
crystal lization mxture, washed, and dried at 120C._XRD analysis o

the dried solid pregaelosity(WHSW of opes br rio,ebeRed0dF or denite and
ZSM'5. The yjgl ds aﬂ@%‘tibﬂ%f%ﬂ-ﬁﬁie coifbﬁl{ﬁﬁg‘éﬁgsxatﬁeﬂ %Hﬂﬁﬁg% é}%ib%g\zene and

summari zed in Table 1 be] ow. Conparative Ex [ 00 .
synt hesi s ni xt ur etelpenepwih fird @a cantainiaGs PF&PGP IPEQieRy inteh RlaiTaeRss:
a sodi um al um nat Enc?ﬁia?##l&@s {rith 3acifon “Gohitbhe Bl iudiditn WD) Forh

wat er, Al coa Cor porat | Pittsburgh, PA USA), a wt . % sol uti on of
tetraet hyl ammoni abeusPdsiGie gorpt 435 °Gat aressusa ohapmarent 2008ty aboytG09Q; |

VN 357 (92.4 wt. %pf a3] WrsPROLSS 87 18R hLBuds.4 Hr! ¥ heddH 0SPhH b OWHSY-
water. The synthesis m xture had the follow ng@rqgl ar composition;
1

0.-17Na20 : 0. 036AFsformate of from phoutilohy™ - to poyt BRd Aiged grclgef from

transferred to an,gyikes @ves adonarl g4k £&1;138C with a ranp rate of
25C/ hr, while stirring at 250 rotations per mnute ("RPM). The

crystal | i zat (&n wakkviaBar jof peematis hydrogaraong, egaghenzeysy duipens pyjene and

crystallization apgflhfedd! W qbny Bk SROUE L, T, Ui 0 provide alkylated
crystallization m iét?tre, washed, and, dri ed e:% 1240C. . XRB anal ysi s of

the dried solid prRogwEe ldrdmeestorks witlherastion squditions fnclysinghicpieraigre

ZSM5. The yi el dSeof £8Mi Sut LEPEND abRRDEOQ Ehd/ a bl BPEHmALBUL 2600 to
summarized in Table 1 below Exanple 1 [0066] A synthesis m xture

was prepared cont %Qﬂ%‘%he follow ng ingredients: a sodium alum nate

sol ution (1234 Wh¥ahaoO0s phchods QRihV¥leShs 0 Sy aldht \WRLESIs to provide long
chain alkyl phenols with reaction conditions including a temperature of
from about 200°C to about 250°C, a pressure of from about 1500 to 2300
kPa-a and a total WHSV of from about 2 hr* to about 10 hr'';

® conversion of light paraffins to olefins and aromatics with reaction

: conditions including a temperature of from about 425°C to about 760°C
C— and a pressure of from about 170 to about 15000 kPa-a,

() conversion of light olefins to gasoline, distillate and lube range
hydrocarbons with reaction conditions including a temperature of from
about 175°C to about 375°C and a pressure of from about 800 to about
15000 kPa-a; '

() two-stage hydrocracking for upgrading hydrocarbon streams having inittal
boiling points above about 260°C. to premium distillate and gasoline
boiling range products in a first stage using the crystalline material of this

invention in combination with a Group VIII metal as catalyst with effluent
therefiom being reaction in a second stage using zeolite Beta, also in

combination with a Group VIII metal, as catalyst, the reaction conditions
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Al coa Corp i i ttsburgh, PA USA), a 60 wt. % sol ut}
triethyl engéqaéo?/ggé‘?n&'lne (R in water (Sachem Chem cals), b /‘tﬁrs%bfg]f/?ozw

35?7 (92.4 wt.%of Si02) and a 50 w.% NaOH solution in water. The
synthesis m xture had the foll ow ng nolar conposition: 0.06Na20 :
0.05AI 203 : 1.241 12.: Si02 : 20 1120 The m xture was transferred to
an autocl ave and heated to 250C with a ranp rate. of 25C/ hr. The
crystallization was continued for 8 his at 250C. [0067] After
crystallization a solid product was recovered fromthe

ol d product  shorbuePE = HRRRRrs SR aboil G popu R oA in e
yi el ds, solids cohdmerbontalil0houstopt 1 RAMURPHRLL a wyérogemoircalatih ohfitdbabl e
1 bel ow. Conparative I 0 A s hesi s, m xture was, .
prepared cont ai ni%‘?@“‘t 5235&‘1%8& 'rluégq ﬁ‘g‘%’@ Te s?‘e]équé%gll"ﬁ‘hﬁ‘l' SRR LPADe
decahydrat e (NaBA@2S3)b2@om sboad0Mio 0 8Ot i on of tetraet hyl
(522wt 19 b 'Si CopoUHESS S5 RABRP SBRHE [Goh 1efhe Bresepes of e
synt hesi s ni xt ur ecrp@silihd enatelal oWitiig iﬂ&hﬁbn aamassi&é@ﬁaﬁ&s% ﬂﬁﬂ;ﬁ:;slaﬂ@as
0.0013B203 :0.01 R, : Si02 :21 1120. T rq ture was..transferred to an
aut ocl ave and heafYsHo0t BBNE PLS grfﬁ%%#ea“&z gﬁejﬁﬁa’fﬂ reaction
cryst a: : i zation deilti_@gi imuﬂmd of Otemperdfirs off frohbaut Bﬂfﬂ’ﬁ% aBbitet00°C, a
crystallization a soli oduct ecoyver t he
crystallization TPt h”g’d’,‘&,\gﬁ%d"d?i é&“§31§% P s LHSVLEE Ferq
solid product shawed: 04 tocaboat Z6N0a hydiegsti elrcldatiohiodd HamcabbinesR§ tand
hourly throughput .are .ized in Table 1 below. Exanple 2 [0070]
A synthesis nixt ﬁ@“&%@%&%ed contai ning the foll ow ng

i ngredi ents:(a sadhdtivntofalcahels atith clebaity ratide bali s, b1 ¥ROeactiob0
wt. % sol ution of tetraet yl.amT%néumb n‘i.de6étRl)l i n_wat rw%ay {:ﬁm
Chieni cal's), U tr &% melipol o] S5biteqy sp/Gr Tsgpamse, Inypivids wptol-Radsy
sol ution in wat eretheth@ITRE) hesi/se Hasiylr telhdtl dhie {(DAMYWWIE BEdwision
conposition: 0.085Ng20

.~ 0.0013B203 : 0.01 R S,02 . §.88 H2Q, The
m xture was transg gs wiﬁﬂ%ﬁ{%ﬁﬂﬁweé#ﬁﬂgﬁgﬁ %Gogztﬁ(?ho'\’lzh%toﬂ ‘g a
r2 23{(): r<[51t0 872{ i?dﬂréssufﬁlﬁef Ff)msmﬂ td amdtqﬂpga@ﬁ?phiwumtgﬁmweﬁé @F:ﬁ_t

. ter crystall) zat] on sql i oduyct S, [yecqver om
the crystallizati ﬁ}/%ﬁ'ﬁ?%ftg)\/ﬁlst?fgﬁ,%bﬂﬁ&ldﬁpgﬁ “;P“ﬁ%d" I\F’ﬁ% a(‘l‘—ﬁ?“é’.ho;)
of the dried sol itd ofinciclar S v#id dftfrdn0ativt B3N Llabodi 1, SEM i mage

Fig. 2) of id duct . showed ' hol . .The yield
Sol Pas. Cont it el BPPPETioDROE. v s R, B Peq e potion

bel ow. conditions including a temperature of from about 315°C to about 595°C, a
pressure of from about 101 to about 7200 kPa-a, a hydrogen/hydrocarbon
molar ratio of from about 0 (no added hydrogen) to about 10 and a WHSV
of from about 0.1 hr'* to about 30 hr'';

()] preparation of the pharmaceutically-active compound 2-(4-isobutylpheny])

propionic acid, i.e., ibuprofen, by reacting isobutylbenzene with propylene
oxide to provide the intermediate 2-(4-isobutylphenyl) propanol followed
by oxidation of the alcohol to the corresponding carboxylic acid;

(m) use as an acid-binding agent in the reaction of amines with heterocyclic
fiber-reactive components in preparation of dyes to prepare practically
salt-free reactive dye-containing solution, as in German Patent No. DE

3,625,693, incorporated entirely herein by reference;
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Obrrpar ative [0072] A synthesis m xture was pre
_contai ning f“@éﬁ@#’gﬁ%é\ﬁvi ng ingredients: a sodium al um nat e?@@ﬁg@pg@nm

(12.34 wt.% NaOH and 3.06 wt. % Al (OH)3 in water, Alcoa Corporation,
Pittsburgh, PA, USA), a 50 wt.% solution of tetraethyl ammonium
brom de (R) in water (Sachem Chem cals), Utrasil VN 3513 (92.4 wt.%
of Si02) and a 50 wt..% NaCH solution in water. The synthesis m xture
had the foll owi ng nolar conposition: 0.075Na20 : 0.0035Al 203 : 0.34
R 5102: 18 H20 The mi xture was transferred to an autocl ave and

heated to 13 W th r rate of 25C/ he crystall] zati S
ot hued T ortiys a8 dfe BBt Br hoafitite Y o ol Dt Biaple @l 2B Bim
Srodgct was reCOVQﬁc&?aré EﬂrItDIt &maml?zs.é Patentz®b Gﬁﬁmﬁg,utmorpﬁméibdnﬁrand
ried at 120C. XRD of, e drie ol i oduct, showed. it Z .
e vl ol de” sol | aetim bi RefStoas Wistw, L AT BukHn osrising AR A4 2
Table 1 bel O\r/]v. Fxlalj:'nﬂ & &’on_uidﬁﬁﬂg;_]iﬂi thy ndrbRat grﬁtamﬂé ' I r thatkial Phhahedbeen
containing the follow ng.ingredients:. a sodium_al um soJytio
(12.34 wt. % NaOH SHEOTSERBange, AthOR, o Nathsprd e oﬁ%@paj?li?‘f'%sﬂ,by
Pittsburgh, PA  Usiovedndthet, 6 HIIWiddsomptioh vitd deaeibayt maeHaliiomprising
bromde (R) in water (Sachem Chemicals), Utrasil VN 35?7 (92.4 W.%

of Si02) and a 50 ‘WP NaOH sol ution in water. The synthesis nixture
had the fol | qgj Ng 2B HeREbsEVERODE bépaRitind. DDFVIZon it0 idRRE AN IS, Patdit
R Si02 : 13.6 H2Q_The fmxtute was transferred to ap autoc] ave and
heated to 240C w tH0- & FARDer Hearpgreta ealfely berein 87 FEREPES MRTERY fded
c n'éi nued for 24 lmiiatua? &Adﬁﬁshinglﬂ@ml Fﬁ@rz,@rryﬂtéal ¢onkat ivoith ab«i(ph'ésdnt
product was recovered. fromthe. cryst l,zation m xture, y ~a
e at 1200 ) ( RERRI B P B SRt SRS, YD e SaNs
The yields, soli dendlondeibns anabstubithe 2,4-TIDT) delipndd 1B ecowening thezzd-TDI
Table 1 bel ow. Co af ative Eﬁﬁﬁ?' % E LIOQ?.G A synt hesi S mXxture was
prepared from wat &, esorption wi sorbent material comprising toluene; an

(p) in a process for decreasing the durene content of a 90-200°C+ bottoms

fraction obtained from the catalytic conversion of methanol to gasoline
which comprises contacting said durene-containing bottoms fraction with
hydrogen over a catalyst of the present crystalline material with a
hydrogenation metal, at conditions including a temperature of from abont
230°C to about 425°C and a pressure of from about 457 to about 22000

kPa-a,
[0052] In an emibodiment, the molecular sieves of this invention may be
( used in processes that co-produce phenol and ketones that proceed through
benzene alkylation, followed by formation of the alkylbenzene hydroperoxide and
cleavage of the alkylbenzene hydroperoxide into phenol and ketone. In such
processes, the molecular sieves of this invention are used in the first step, that is,
benzene alkylation. Examples of such processes includes processes in which
benzene and propylene are converted to phenol and acetone, benzene and C4
olefins are converted to phenol and methyl ethyl ketone, such as those described
for example in infernational application PCT/EP2005/008557, benzene, propylene
and C4 olefins are converted to phenol, acetone and methyl ethyl ketone, which,
in this case can be followed by conversion of phenol and acetone to bis-phenol-A
as described in international application PCT/EP2005/008554, benzene is
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Hexanet hyl S@F%@’Hﬁf’&ﬂw ) solution, Utrasil Mdified, gﬁ%@g@omozm

al um nat e and 50 wt. % SOdI um hydr oxi de sol uti

synthesis m xture had the foll ow ng nolar conposition: 0.085Na20 :
0.0033AI 203 : 0.35 It Si02 : 20 1120 [0077) The m xture was
crystallized at 150C in an autoclave with stirring at 250 RPM for 72
hours. After crystallization, the synthesis m xture slurry was
filtered, washed with deionized (D) water and dried at 120C. The

) (RD patterns of the as-synthesized material showed the typi cal pure
phase of MCM 22 topol ogy. The result| ng NCM 22 cry | s had a

Si 02/ Al 203 rfsmsrtedtp ipengl apd pyc 011%51191}%%2”2% %“&sf’%tyg FeAT m‘ﬁ’ﬁ&“’d to

hourly throughpai ahe S;H@mwl 20611 Nkelad] € ok badserbed X 3P| @x4mblRO7&] A
synthesis mxture was . preparedfrom wat er, Hexanet hyl enei m ne (HM)

sol uti on, Lﬁ@T@é’?f’Oﬂ@Qﬁ?ﬁbm aI uni nat e sol ution, and 50 Wt . % sodi um

hydr oxi de s owsa ThinaTirptetiufir N6k NGE gk i8R NEb Alsch® TROBézERN:
0 075N820 0. BIAIA 203 20 S TE TG 00 = 1270 1120 a&lﬂl?g] The ,mi xt yre

was cryst aI Iﬂfﬂéh%ﬁ rogtions where aglestvisy do vibe imenealylbgiizege 3% Fequiads or

20 hours. %¥ﬁt e rf AL sibRR & Mid aSbentioh Xk ?a@héﬂeh‘%l YiseFah to
filtered, was V\nth deioni zed (DI') water and dried at 120C. The XRD

patterns of Pmé“%ﬁﬁhﬁym'ﬂléﬁ“zbﬂtym@%ﬁm% Revsae prikColeln Jhak; A,

ZSM'5 i npurifiy, 45M ﬁnéanlﬁdtéﬁésV"ais esfidseRped o tiﬁteﬁwli@n% | %Jﬁlﬁﬁtlon
resulting product The resulting MCM 22 crystal s, had ,a_  Si 02/ 203

mol ar ratio B@TLEPZQOSIQ%S% cPrgderably) thiss coryirsan 1s cavded gut b Y co-feeding
throughput  ag &SRR ke bieflaRle valﬂpﬁieodﬂtallys\f@f the present invention, at a

2007/ 094950PCT/ US2007/ 002340 Table 1 Exanple
temperature of about 60°C to about 260°C, for example of about 100°C to 200°C,
a pressure of 7000 kPa-a or less, and a feed weight hourly space velocity (WHSV)
based on C4 alkylating agent of from about 0.1 to 50 hr! and a molar ratio of
benzene to C4 alkylating agent from about 1 to about 50.
[0054) The molecular sieves of this invention are also useful catalyst for
transalkylations, such as, for example, polyalkylbenzene transalkylations.
[0055) In the case of many catalysts, it is desired to incorporate the new
crystal with another material resistant to the temperatures and other conditions
employed in organic conversion processes. Such materials include active and
inactive materials and synthetic or naturally occurring zeolites as well as inorganic
materials such as clays, silica and/or metal oxides such as alumina. The latter may
be either naturally occurring or in the form of gelatinous precipitates or gels
including mixtures of silica and metal oxides. Use of a material in conjunction
with the new crystal, i.e., combined therewith or present during synthesis of the
new crystal, which is active, tends to change the conversion and/or selectivity of
the catalyst in certain organic conversion processes. Inactive materials sunitably
serve as diluents to control the amount of conversion in a given process so that
products can be obtained economically and orderly without employing other
means for controlling the rate of reaction. These materials may be incorporated
into naturally occurring clays, e.g., bentonite and kaolin, to improve the crush
strength of the catalyst under commercial operating conditions. Said materials,
i.e., clays, oxides, etc., function as binders for the catalyst. It is desirable to
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Sol i d- cont ent (wt.% Tinme (hrs) Weight hourly throughput based on
Si 02 036* TERPEYAPHEe (C) Weight hourly tenplate ef fici {EyUS2A00/P02340 A

5. 7%

provide a catalyst having good crush strength because in commercial use it is
desirable to prevent the catalyst from breaking down into powder-like materials.
These clay binders have been employed normally only for the purpose of
improving the crush strength of the catalyst,
[0056] Naturally occurring clays which can be composited with the new
crystal include the montmorillonite and kaolin family, which families include the
subbentonites, and the kaolins commonly known as Dixie, McNamee, Georgia
and Florida clays or others in which the main mineral constituent is halloysite,
kaolinite, dictite, narcite, or anauxite. Such clays can be used in the raw state as
( originally mined or initially subjected to calcination, acid treatment or chemical
modification. Binders useful for compositing with the present crystal also include
inorganic oxides, notably alumina.
[0057] In addition to the foregoing muaterials, the new crystal can be
composited with a porous matrix material such as silica-alumina, silica-magnesia,
silica-zirconia, silica-thoria, silica-beryllia, silica-titaniz as well ag temary
compositions such as silica-alumina-thoria, silica-alumina-zirconia silica-alumina-
magnesia and silica-magnesia-zirconia.
[0058] The relative proportions of finely divided crystalline material and
inorganic oxide matrix vary widely, with the crystal content in the range of from
about 1 to about 50 percent by weight and more usually, particularly when the
_ composite is prepared in the form of beads, in the range of about 2 to about 80
Q, wt.% of the composite.

{0059} - The following examples illustrate exemplary preferred
embodiments:

Exampiles

{0060] The SEM images were obtained on a JEOL JSM-6340F Field
Emission Scanning Electron Microscope (SEM), using a magnification at a
voltage of 2 keV.

{0061} In these examples, the XRD diffraction patterns of the as-

synthesized materials were recorded on an X-Ray Powder Diffractometer using

copper Ko radiation in the 20 range of 2 to 40 degrees.
Comparative Example A

21



165 0. 0003Qyd 40h7/80484* B 13.3% 72 0. 00157 138 0.013 1 16pL%R2dd7/Ehbis0l

250

[0062] A synthesis mixture was prepared containing the following
ingredients: a sodium aluminate solution (12.34 wt.% NaOH and 3.06 wt%
AYOH); in water, Alcoa Corporation, Pittsburgh, PA, USA), a 50 wt.% sclution
of tetraethyl ammonium bromide (R) in water (Sachem Chemicals), Ultrasil VN
35P (92.4 wt.% of SiO,, Degussa) and a 50 wt.% NaOH solution in water. The
synthesis mixture had the following molar composition:

0.16Na,O : 0.033A1L,0; : 0.011 R: Si0; : 58 H,O
The mixture was transferred to an autoclave and heated to 171°C with a ramp rate
of 25°C/hr, while stiming at 250 rotations per minute (“RPM™). The
crystallization was continned for 165 hrs at 171°C.
[0063] After crystallization a solid product was recovered from the crystallization
mixture, washed, and dried at 120°C, XRD analysis of the dried solid product
showed it to be a mixture of mordenite and ZSM-5. The vields, solids content,
and hourly throughput are summarized in Table 1 below.
Comparative Example B
[0064] A synthesis mixture was prepared containing the following ingredients: a
sodium aluminate solution (12.34 wt.% NaOH and 3.06 wt.% Al(OH); in water,
Alcoa Corporation, Pittsburgh, PA, USA), a 50 wt.% solution of tetraethyl
ammonium bromide (R) in water (Sachem Chemicals), Ultrasil VN 35P (92.4
wt.% of 8i0z, Degussa) and a 50 wt.% NaOH solution in water. The synthesis
mixture had the following molar composition:

0.17Na,0 : 0.036A1,05 : 0.011 R: 8i0; : 25 HL,O
The mixture was transferred to an autoclave and heated to 138°C with a ramp rate
of 25°C/hr, while stiring at 250 rotations per minute (“RPM™). The
crystallization was continued for 72 hrs at 138°C. '
[0065] After crystallization a solid product was recovered from the crystallization
mixture, washed, and dried at 120°C. XRD analysis of the dried solid product
showed it to be a mixture of mordenite and ZSM-5. The vields, solids content,
and hourly throughput are summarized in Table 1 below.
Example 1
[0066] A synthesis mixture was pfepared containing the following ingredients: a
sodium aluminate solution (12.34 wt.% NaOH and 3.06 wt.% AI(OH); in water,
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Alcoa Corporation, Piftsburgh, PA, USA), a 60 wt.% solution of triethylene
tetraamine (R) in water (Sachem Chemicals), Ultrasil VN 35P (92.4 wt.% of 8i0;)
and a 50 wt.% NaOH soluntion in water. The synthesis mixture had the following
molar composition:

0.06N20 : 0.05A1,05 : 1.241 R: 8i0: : 20 H,0O
The mixture was transferred to an autoclave and heated to 250°C with a ramp rate.
of 25°C/hr. The crystallization was contioned for 3 hrs at 250°C,
[006";‘} After crystallization a solid product was recovered from the crystallization
mixture, washed, and dried at 120°C. XRD of the dried solid product showed it to
be a mixture of mordenite and ZSM-5. The yields, solids content, and hourly
throughput are summarized in Table 1 below.
Comparative Example C
[0D68] A synthesis mixture was prepared containing the following ingredients: a
sodium tetraborate decahydrate (NaB,O7-10H,0), a 50 wt.% solution of tetraethyl
arnmoniwm bromide (R) in water (Sachem Chemicals), Ulirasil VN 35P (92.4
wi.% of S10;) and a 50 wt.% NaOH solution in water. The synthesis mixture had

the following molar composition:

0.0315Naz0 : 0.0013B20;: : 0.01 R: 8i0; : 21 H;0
The mixture was {ransferred 1o an antoclave and heated to 160°C with a ramp rate
of 25°C/hr. The crystallization was continued for 72 hrs at 160°C.
[0069] After crystallization a solid product was recovered from the crystallization
mixture, washed, and dried at 120°C. XRD of the dried solid product showed it to
be ZSM-50. The yields, solids content, and hourly throughput are sammarized in
Table 1 below.

Example 2 i
[00701 A synthesis mixture was prepared containing the following ingredients: a
sodinm tetraborate decahydrate (NaB407-10H,0), a 50 wt.% solution of tetraethyl
ammonium bromide (R) in water (Sachem Chemicals), Ultrasil VN 35P (92.4
wt.% of S5i0;) and a 50 wt.% NaOH solution in water. The synthesis mixture had
the following molar composition:

0.085N2;0 : 0.00138B,0; : 0.01 R: 5i0, : 6.88 H.O
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The mixture was transferred to an autoclave and heated to 240°C with a ramp rate
of 25°C/hr. The crystallization was continued for 24 hrs at 240°C.
{0071} After crystallization a solid product was recovered from the crystallization
mixture, washed, and dried at 120°C. XRD (Fig. 1) of the dried solid product
showed it to be ZSM-50. The SEM image (Fig. 2) of the solid product showed
cubic morphology. The yields, solids content, and hourly throughput are
surnmarized in Table 1 below.
Comparative Example D
[0072] A synthesis mixture was prepared containing the following ingredients: a
sodium aluminate solution (12.34 wt.% NaOH and 3.06 wt.% Al(OH); in water,
Alcoa Corporation, Pittsburgh, PA, USA), a 50 wt.% solution of tetrasthyl
ammonium bromide (R) in water (Sachem Chemicals), Ulirasil VN 35P (92.4
wt.% of Si0;) and a 50 wt:% NaOH solution in water. The synthesis mixture had
the following molar composition:

0.075N2,0 : 0.0035A1,0; : 0.34 R: 5i0; : 18 H20
The mixture was transferred to an autoclave and heated to 138°C with a ramp rate
of 25°C/hr. The crystallization w.as continuved for 72 hrs at 138°C.
[0073] After crystallization a solid product was recovered from the crystaliization
mixture, washed, and dried at 120°C. XRD of the dried solid product showed it to
be ZSM-5. The yields, solids content, and hourly throughput are summarized in
Table 1 below.
Example 3
[8074] A synthesis mixture was prepared containing the following
ingredients: a sodium aluminate solution (12.34 wt.% NaOH and 3.06 wt.%
Al(OH); in water, Alcoa Corporation, Pitisburgh, PA, USA), a 50 wi.% solution
of tetraethyl ammonium bromide (R) in water (Sachem Chemicals), Ultrasil VN
35P (92.4 wt.% of Si0;) and a 50 wt.% NaOH solution in water. The synthesis
mixture bad the following molar composition:

0.055Na;z0 : 0.0036A1;0; : 0.19 R: Si05 : 13.6 H,O

The mixture was transferred to an autoclave and heated to 240°C with a ramp rate
of 25°C/hr. The crystallization was continued for 24 hrs at 240°C.
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0.022 4 26.2% 20 0.01115 205 0.136 * Estimate at 85% Si 02
Cutilizati ofVPAHSEPRFY patents, patent applications, testPCIUS2WF09284
priority docunents, articles, publications, manuals, and ot her
docunents cited herein are fully incorporated by reference to the
extent such disclosure is not inconsistent with the present invention
and for all jurisdictions in which such incorporation is permtted.
[ 0081] When nunerical lower |imts and nunerical upper limts are
listed herein, ranges fromany lower |imt to any upper limt are
contenpl ated. [0082] Wiile the illustrative enbodinents of this
i nvention haj®75ken deddier tmrﬁtallwampaats@dl pradust, was xgeevergske fom the
under st ood that ar ous .0 her b
can be read|F (3 osé %R% %‘% %?F ¥ ?‘ﬁéﬁ J@@tgpt%&’r]sﬂﬁﬂ
fromthe spi p:rdduarsﬁowed)iteo bt ZEN-S. ﬂhemﬂdsomlldAcmuantL ngll;purlvttlmoughm't
i ntended that the scog& O.I. %hia CLPaI nms appended hereto be limted to
the exanpl es?BH HErT it TR B8P orth herein but rather that the
claims be cofsiupeaetivaExsnpie@assing all the features of pat ent abl e
novel ty whic ide in the present_i entlon |ncI f
whi ch woul d E’éh?feat ed% @6’@1\5& ents ﬁere‘(’g?‘g by 1ﬁ’%ose étHi 9\9&
art to whi chHekirgethpieasition (HMD asolstion, Ultrasil Modified, sodmm alunnnate
solution, and 50 wt.% sodium hydroxide solution The synthesis mixture had the

C following molar composition:
0.085N2a;0 : 0.0033A1,0; : 0.35 R: 8102 : 20 H;0
[0077] The mixture was crystallized at 150°C in an autoclave with stirring

at 250 RPM for 72 howrs. After crystallization, the synthesis mixture slurry was
filtered, washed with deionized (DI) water and dried at 120°C. The XRD patterns
of the as-synthesized material showed the typical pure phase of MCM-22
topology. The resulting MCM-22 crystals had a SiO,/Al>0s molar ratio of ~ 23/1.
The yields, solids content, and hourly throughput are summarized in Table 1
below.
Example 4
{0078} A synthesis mixture was . prepared from  water,
Hexamethyleneimine (HMI) solution, Ultrasil, sodium aluminate solution, and 50
wt.% sodium hydroxide solution. The mixture had the following molar
composition:

0.075N=;0 : 0.0032A1,0; : 0.2 R: 810, : 12.70 ;0
[0079} The mixture was crystallized at 205°C in an antoclave with stirring
at 250 RPM for 20 hours. Afier crystallization, the synthesis mixture shury was
filtered, washed with deionized (DI) water and dried at 120°C, The XRD patterns
of the as-synthesized material showed MCM-22 topology with ZSM-5 impurity.
ZSM-5 impurity was estimated to be < 10 % in the resulting product. The
resulting MCM-22 crystals had a SiO»/AlLO; molar ratio of ~ 24. The yields,

solids content, and hourly throug]:put are summarized in Table 1 below.

25



Cl aims: V\ewd RAbfMeadsoA et hod of making a crystalline rmi,@ﬁyéﬁmmﬁye
having a pore size in the range of from2 to 19 A which nethod

conprises: (a) providing a mxture conprising at |east one source of
ions of tetravalent elenment (Y), at |east one hydroxi de source (OH),
and water, said mxture having a solid-content in the range of from
15 wt.%to 50 wt.% (b) treating the mxture to formthe desired
crystalline nolecular sieve with stirring at crystallization
conditions sufficient to obtain a weight hourly throughput of from
0.005 to 1 hi', wherein the crystalli é n conditions conprise a
tenperature in the range of from 200 00C and a crystallization

time |ess t kaﬁﬂaﬁ@@e%r%hﬁ-c”ﬁh@nm tTlinme (hre)c | Weeightrhonllsi hMTdmpwharte] Wéilla hourly
solid-conterft range|is (wtdf 20 {wt. % to BO tisoughpud. The neChod | ecidn@fiate
in any precgding clai mwherein|the m xtUbaselonBiOses a Struct Ur efficiency
directing adent (tefmplate) for [the nol eful athrdy*eve. | 4. The net hod (¥

recited in qlaif 3 (havisif§sa wei gheshoul | y gi@oopbat el ef T gy ency of g.p14

from0.01 tq _0.B hf[5. Tie3%ethdd rezited | p.gng7preced qgg cl a m 0013

wherein the |m xtiure|furté®y coqpri %S T omggFito PU W@t based §pss

the total wgi ghC of | saitb.98xtuie, 9F at | TE€[oi8RE SECU 0T Ce| ( SERTS

6. The nethod regited | dggpg precedpny C| al G o¥res el N T NELIR XTUT e g.o30

addi tional |y D 18.5% 72 0.00219 138 1 0.01
3 24.5% 24 0.00868 240 0.054
E 16.7% 72 0.00197 150 0.022
4 26.2% 20 0.01115 205 0.136

* Estimate at 85% Si0, utilization

[0080] All patents, patent applications, test procedures, priority
documents, articles, publications, manuals, and other documents cited herein are
fully incorporated by reference to the extent such disclosure is not inconsistent
with the present invention and for all jurisdictions in which such incorporation is
permitted.

[0081} When numerical lower limits and numerical upper limits are listed
herein, ranges from any lower limit to any upper limit are contemplated.

[0082] While the illustrative embodiments of this invention have been
deseribed with partienlarity, it will be understood that various other modifications
will be apparent to and can be readily made by those skilled in the art without
departing from the spirit and scope of this invention. Accordingly, it is not
intended that the scope of the claims appended hereto be limited to the examples
and descriptions set forth herein but rather that the claims be construed as
encompassing all the features of patentable novelty which reside in the present
invention, including all features which would be treated as equivalents thereof by

those skilled in the art to which this invention pertains.
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conprises at |east one source of ions of trivalent element. 7.The

met hod recited in any preceding claim wherein the crystallization

tenperature range is from225C to 250C. 8. The nethod recited in any

preceding claim wherein the crystallization tine is |ess than 48 hr.

9. The nEtzg%H¥%Cited in any preceding claimwherein the nol ecul ar

sieve for 1 step (b) is substantially free of non-crystalline

mat eri al . WeClaiffhe met hod recited in any preceding claim wherein the

crystalline nol ecul ar sieve has a zeolite franework type conpri sing

at | east one of ABW AEl, AEL, AET, API, AFQ, CHA, EMI, FAU, PER,

LEV, LTA LTL, AVBethods mMidg aNeptalthdmolhlar Weve IHBM%% ac'\]{;!% siyﬂn ¥ Fnge of

EUO, *BEA, and MFS. 11. The nethod recited 1 n any preceding claim

wherein the cryom? e A2 Agwihidhunethod ceuprisesnpr i ses at2I e;;t gge of

MCM 22, MCMH 49, MCM56....ZSM 57. ZSM5, .ZSM 11, 7ZSM 12, :

ZSM 23, ZSM 48:(a)zsw|l°§€",‘d12§|\ﬁ &‘é‘?‘“‘ﬁer§9]i‘8{"s%ﬂfﬁéﬁ%% AIfaSFeressOt dorisy of tefpavalent

process for convert iemdﬁymcacrmﬁ%r@qgmpga@goﬁ&ﬁ PP Lf WABL aGld Rdkture
ndi

sai d hydrocarbons under conversion co tions with crystalline

nol ecul ar si eve nad8appeeseligsenient iothetaygpeiiedilagyictodd A0 wt.%;
) treating the mixture to form the desired crystalline molecular sieve with

stirring at crystallization conditions sufficient to obtain a weight hourly
throughput of from 0.005 to 1 hrl, wherein the crystallization conditions
comprise a temperature in the range of from 200°C to 500°C and a

crystallization time less than 100 hr.

2. The method recited in claim 1, wherein the solid-content range is from 20 wt.% to 30
wt.%.
3. The method recited in any preceding claim wherein the mixture comprises a structure-

directing agent (template) for the molecular sieve.

4. The method recited in claim 3, having a weight hourly template efficiency of from
0.01 to 0.5 hr'.
5. The method recited in any preceding claim, wherein the mixture further comprises

from 0.01 to 20 wt.% based on the total weight of said mixture, of at least one seed
source (Seed).

6. The method recited in any preceding claim wherein the mixture additionally
comprises at least one source of ions of trivalent element.

7. The method recited in any preceding claim, wherein the crystallization temperature

range is from 225°C to 250°C.

8. The method recited in any preceding claim, wherein the crystallization time is less
- than 48 hr.
9. The method recited in any preceding claim wherein the molecular sieve formed in

step (b) is substantially free of non-crystalline material.
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10.

11.

12.

The method recited in any preceding claim, wherein the crystalline molecular sieve
has a zeolite framework type comprising at least one of ABW, AEIL AEL, AET, AFI,
AFO, CHA, EMT, FAU, FER, LEV, LTA, LTL, MAZ, MEL, MTT, NES, OFF,
TON, VFI, MWW, MTW, MFI, MOR, EUQ, *BEA, and MFS.

The method recited in any preceding claim, wherein the crystalline molecular sieve
comprises at least one of MCM-22, MCM-49, MCM-56, ZSM-57, ZSM-5, ZSM-11,
Z5M-12, ZSM-22, ZSM-23, ZSM-48, ZSM-50, ZSM-48, ETS-10, ETAS-10, and
ETGS-10.

A process for converting hydrocarbons comprising the step of contacting said
hydrocarbons under conversion conditions with crystalline molecular sieve made by

the method of any preceding claim.
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