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MOLECULAR SI EVE COWPGOSI TI ON f EMV 10), I TS METHOD OF
MAKI NG, AND USE FOR HYDROCARBON CONVERSI ONS FI ELD Thi s

WO noosid4emn rel ates to a novel nol ecul ar si eve PCT/US2007/015387
conposition (EMMH 1 0), a nethod of making thereof and
the use thereof for hydrocarbon conversions. In
particular, this invention relates to a novel MM 22
fam |y nol ecul ar sieve conposition, a nmethod of naking
t hereof and the use thereof for hydrocarbon
conversions. BACKGROUND OF THI S DI SCLOSURE Mbl ecul ar
sieve materials, both naturalland synthetic, have been
denonstrated in the past to have catalytic properties
for various types of hydrocarbon converS|on Certain
nol ecul ar MOId R ) s d

mat eri al SOF%;echﬂwmﬂus@ﬁbﬁmﬁdémbbm %mnﬁmﬁé S
havi ng a ae| Inite cryst aI | Il ne structure as aet er m ned

by X-ray diffraction (XRD). Wthin the crystalline
FIEWB| ecul ar sieve material there are a | arge nunber of
cavitid Genitd 6lBted1BY nBR1 inBle@ild SENERGI BirDY (EMMU DY) @neMbd of making thereof

and &h %%Ql?ereof R h)%?&%%én %P\%i?'s%ng Y kgr#lc%?ar an%jmpegm elg{eseto é novel MCM-22 family

ormin sl ze Wt ar sie
m°"f?ﬁlla¥asf"?"5 FomPB%"é'u%'@etf'?‘?é’fﬂ‘ia‘ﬁﬁfg?rﬁﬁ%ndd\‘e ‘tsﬁ@?é"fﬁ‘lfrhé%m‘ﬁfbé“ conversions.

BA@,@@ﬁO@ﬁDt@F@ﬁ"S .,DCL%Uﬁ@sor ption nol ecul es of certain
di mensi %gctln t%ose of Iarger di mensi ons

t hoUESTHAP SP1 Py B GHEL PO RGN & e ABPEB S the pst o have
catalylie prapertieyrfor wrieusyynek iof ézdircrcnrbw s dreeny Coftai mdlgetar isighes, zeolites, AlPOs,

mes&foﬂﬁxgs&%ﬂals Sire rdark eﬁdﬂcﬂn@rcrﬁj{amﬂ@%atehﬁﬁ Maﬂﬁ’g bl rc@hnitarUElysta]line structure as
dete medn:gt){-r%?r dlfpagllon(%ﬁR?éW&% tNeaJQ{sg l%f %olepu?m sng\,e maIeIrlaI the{e are a large number

of C%IVE’JIWS BaickiBayhe 'Eféfﬁ""a%“ﬁdlbg P QU lsF fSh N R PP GH é" pesF FaYfiisitad pores are uniform
in sioé wihio| a 4peaifid mBerilo dice adlab B&raottphelBmeilsiomaiithege(potks are such as to accept

for idgor&wn nﬁ%llegll):s of C;;‘gﬁl Juﬁ$n§:@tl%l§ re"j)erc 0Qﬁcﬂ§ Sf l!aljgalﬁﬁgengyns th&e materials have

in n_at ons wher eby. t 1 e ratiq of the total
" °°m@°6\if ‘%3’5“ IR P% ari“é"eg and yp li?ﬂ’ﬁ%‘ﬁ'f Vi © |nﬁ$sgahprgqez§rfs to

oxy@t@h naflegwier SlfseS_leh nélfhrel @i epttreoy abobide @ vode tahiety of positive ion-containing
crystaﬂtne ainesls armeRRMiddRichdbe J3RrisadQtiRgid Sr&l BAGREbal Rargbwork of Si0, and Periodic
Tab% d‘vjroupn mlenlmsr’It ?}? dea(n %I(P Z Tthh ?etrlalpe%lraua‘?’é corstlhnkeF r?)y rlsu:er %?rtm%l of oxygen atoms

an a

' whe&ﬁy e mo.oﬁ@e i Pﬁmﬁét F Hemesseo ﬁ'ummﬁwéaneéwcwétwrs? RygIgroms is 1:2. The

elecwbrale@dernf tHa @etiaddiacomhinih ) ehe Graigp3 EBmeit ¢ rlun(ir@ung .is balanced by the inclusion
in tl@l clrlﬁ}anym catl& E‘J}%XW rotglfi a¥f %Ml@ Hl%talccﬁ'tah 9m§lme %H‘%hné?aﬁ ch‘}on This can be

2+ 2
exprwf:cb\é rear} thg iraéle 8gthlaﬂgmtxp ]l_] cﬂcanegb%Pl Elng]'n&'ﬂ) Iﬁhe dlg?lgiryg%/agous cations, such as
H', Caig/R. &2 avey), 167 ortlieis naralte atityy occurring or synthetic
cr ySorbilidrRRve¥RhR €Gibtl #Pplicati@Via SatalzX QNP @SanP bf thé @ rally occurring or synthetic

crys?aﬁgll In‘io?é%ul'aﬁ&év@?%x!n%l&e Crgﬁ)ersg TZO%%L n¥cﬁ1§e I g tp%Fem.?x%Lt@st ?ntermedlate pore size

pore Size zeol Z€eo

ceoliroeBE! BEpHEr FheosEOYEeT A RBRe AT I n Mlsnes Zopie Framework
Typg#iptdst W. Fr dvewdd. k. Bipesing CedBaerldherHEsdviixir offifth EXitidd, 2001, which is hereby

mco%o%?&l I@mgerg}e AB@ S L&Q Qe%fme ogleﬁaﬁ_\y hﬁrwpox% 's&é g\" atElgﬁst Al 7 A and includes LTL,

VFII. g\?é% Eg{"’e%{g’(ﬂ F? eg%inéfp) Of vr?l%\g{y" FE'yFeé)F§ rélzj}’gf% gf)mmlssmn of Zeolite

Normeaglature} [Foapepleg oflargp dore n@lnngjxgglqu'ﬁ@zzwq.‘qff;retmzeplIIEAU’VPI(;;E:’Ohle Y, zeolite X,
omegBEA BANAnMEmbdian B0tk A iReeed@lyithESpotd $i#A6m about 5 A to less than about 7

A aCQ'Wc‘lu%es ol e%mp %t%%%g%gﬂf”@)s A ambeﬁlﬁﬁf Fls@r&%vw and TON

fran\;ppckgypez@elptﬁst(él.l RAC Q@er{n‘s%l@ 9( Zee%@lgmcra:ﬁaqu;eﬁxampl%of mtermedlatc pore size
zeoliites ifdlute dBBIL £ ZpNIr 18, Z9N-22, MEIV 122, @i lig@iner, ald silichli@s2. & sp@ll fore size zeolite has a

porﬁsirll%eqijofn{é éSi’met%b/Q H)t les'é tl'An Et%u £5A atulﬂ ﬁl@lué’ep Q‘Ult eme m ERIEKFI LEV, SOD, and
LT%&@EW%@UYP%W%@W%@ﬁ*éﬁ\?ﬂ%ﬁ%\&%ﬁ@%é@%&ﬁp figgt smltpor zols

(1 UPAC Conmi ssion of Zeolite Nonenclature). Exanples
of internedi ate pore size
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zeolites include ZSM5, ZSM1 1, ZSM 22, MM 22,
silicalite 1, and silicalite 2 . A small pore size
waemBiol@shas a pore size fromabout 3 A to | esBCT/8I007/015387
about 5.0 A and includes, for exanple, CHA, ER, KFI,
LEV, SOD, and LTA framework type zeolites (1 UPAC
Comm ssion of Zeolite Nonmencl ature). Exanples of small
pore zeolitesinclude ZK-4, ZSM 2, SAPO 34, SAPO 35, :
ZK-14, SAPO 42, ZK-21, ZK-22, ZK-5, ZK-20, zeolite A
chabazite, zeolite T, gnelinite, ALPO- 17, and
clinoptilolite. U S Patent No. ‘4,439,409 refers to a
crystal line nol ecul ar sieve c'c?rfposi tion of matter
named PSH 3 and its synthesis from a hydrothernal
include 2¢-4, 0TS N2 X BAP@-3¢,084 084, 1K - hemrr@tztzyl’éﬁmai AKR, ZKrp, ZK-20, zeolite A,

chaﬁsaf}%ta{églgtfgm%@dAm $hafGlispaldl recting agent for

2L ket S i e oo e o g e Pt

and @f syothyss fadnk p hedrethdrad uagiongiistyie SoNDNRL Bex frugtiSlenpiming sn organic compound
whiMQicts 4s &@&.n§2§¥)n @F]Q'n of 419 Mds-S6 (lP@tPetBﬁt NY05,362,697). Hexamethyleneimine is

also%iu%ht@dr u ae %n oynthesns ofeérysttaﬁ'ir Sé&aec:\ég C%”%QEM %ZQB S, F\%&? {\JB %r954 ,325) and MCM-

Zeo
49 ;58 P@ers 6P) 523,33 Phirredeoplensiqve sm@s'hw?fdrqﬁferr i§Ired @A ggolyg SSZ-25 (U.S.
Patefil XbLURB266H} ad Byniflgsiztd Bahi Bmdasiertill abe{i¢ha jkna6TtomMaibiAg an adamantane

quatlexqim'é aH'm%mmqurﬁrU S I\’k’;)nfentqdcp %vﬂaﬁ rEf@nfs (?J g clygalﬂnecll;ﬂlgéuﬂll' leﬂ%omposntlon of

cul ar si eve nmposi ti on of matter nanmed
mott womeg AT G Pt ﬁ%e&r%@f‘w&f*‘ U PG oR B g one or  phrlty of
orga®mtidiiives.ng one or a plurality of organic additives.
Th eTlﬁqulm “WZQ %ﬁll?'ﬂaltey al Bk exf'lbt@rkal of R MCRBLGhM AP oPFmd1dd8iar sieve of the
MCPH%meI ?aqu el I ecul ar sieve of the MCM 22
PRy ). asles useéP H’é?‘% i ncludes: (i) nolecul ar
si e())es nﬂ!@bcwquemea"@éﬁfrmha fommen figgedyerse crysigfinegpildingdlock “unit cell having
bui | di ngwainowky franfiwlorkaghollogiai ung célhie a MpAMIfaFrangement ksf atoms which is tiled
t opol O\?\Ilylii el%lmle'ﬁisngrgk lspalceshrcéeég Itﬁé c@{tz{-la%g%gmmd ﬂfthe “Atlas of Zeolite

at ons | mensi ona ace
descr i be*?ﬁ’éwﬁrFyW% Eigh fdideti 8L T oRthe conig &5 Wé’fCh is incorporated as
Zeol i te Fafaemewor k Types”, Fifth edition, 2001, the

ent jifye C%te@lnitr sQf/esVMTHdQ horh% chiG & Qaﬁlahﬁ‘@ee&ﬁmﬁnﬁtf ﬁB&nﬁﬁdlmensmnal tiling
(I I ) ol eg?ucha&lﬁ\k' mawmg)g)e uanrnllf hig:r%rrgon}m%go ond fde umt cell thickness”,

bui | di ng onal
f r amewor I?fefWé’ Qpp-enitgs| thicknessr ni ng a " nonol ayer of one
uni tiiicel molebiigrleRessnade p'blﬁfcﬁﬁram cdatl degeelbiilding@bdks, “layers of one or more

thic knes%han Q)J’Ié ﬁr)it c@kh@cﬁh@s@r wl‘?é're%y ﬁ§ 1a9PrCL? 1J0Feqmncoqmpcell thlckness is made

second de ree | ocks, gers one or

Chan one PAR<ERE, AR HBLL  IHAV PR HES PLyBpmBfe! ick of it el
mor e t hamavreshe MWW damkwerk fapkingss $hd gackinglef furipspeond degree building blocks
st acki NgcaPBE K NPagu@F fabMi (ﬂdiaxmihe%txlaxl A334n, b WendoRN@haY L6rSany combination
of one urht Fell thick of unit cells havi ng the MAW

f r amewor K 10 opo S ogy. The stacking of such second degree

bui [ ng mglestlirsiexes mnageby aqy gcylérg)u Fagdont %grmebs'lpna]éﬁ3 -dimensional combination
i rregul anf freishilstiayingthe BINGD frahasdit ©pglogyr any

COWhQ%Wﬁb Eﬁxﬁ& %‘Qfenalpgre (:ﬁa\[a)cten&ld%g %L@lﬁg §1| ﬁ\lf@ad m%n Mtern including d-

ul ar_ or di mensi o

e ey . T
Spa‘a?ﬁT’BF)ﬂ # IatO"F 40‘1:P 26’1’1‘7 ?7:!:8 87 |al§d h%?e:f)ﬁé ﬁséromw & \qu‘ ?{ as-synthesnze ). The
M%@)famgymat?m MSMIs2 Be ﬂampﬂex}zeq}rw lsving hrs X gianyediffraction pattern including d-spacing

maﬁ:h@étﬂ@hﬁf 1sz@d¢cms Naub0g afily a%=d, @yA@gthn{s@&&eercmi& 8J-Inthesized). The X-
ray g[}ﬁﬁgorbd/aga use I‘ gsﬁgcte(nze thﬁ gro?e(c:ué?r Cmeﬁee :a*e obta1ned5by stanZaraa {e]gquues using the K-
alplggloglg}ﬁtoﬁg@pg@a)he inpjgent radiation'and a dlffractometer 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. No. 4,954,325), PSH-3 (described in U.S. Pat. No. 4,439,409), 8SZ-25 (described in

U.S. Pat. No. 4,826,667), ERB-1 (described in European Patent No. 0293032), ITQ-1 (described in U.S. Pat.
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MCM 22 famly materials nmay al so be characterized by
having an X-ray diffraction pattern incJuding
wal2@pacissg maxi ma at 12.40. 25, 6.90 15, 3.570.PCT/@82007/015387
3.420.07 Angstrons (either calcined or
as-synthesized). The Xray diffraction data used to
characterize the nol ecul ar sieve are obtai ned by
standard techni ques using the Kal pha doubl et of copper
as the incident radiation and a diffractoneter
equi pped with a scintillation counter and associ at ed
conputer as the collection system WMaterials belong to
the MCM 22 fam |y include MCME3Z2 (described in U S.
Pat. No. 4,954,325), PSH 3 (described in U S. Pat. No.
No. 4,04B8998)09N;2 (ES&ritd in(Idesaticnid dtentrPublicBion Rt WAY/17290), ITQ-30 (described in
lmer‘}m&%ﬁ P§t§:7t>?ub1§§i%n'No( WR56dsh Rﬁ%)' MchalHs &@émefﬁt@tpat’\he 5,250,277), MCM-

escrl

03
45 o 455 MU EERGIDIHS MANSSh Berhd MAS e ot 5362697 T anire
contBurhifitteghieunarhpeorf @B heRFOY)refertac€) 30 (described in

| nt RriNBlbk QB@écnaPe@ttwcml i OBl sieVAORAOBHbed A8 G, distinguished from
con\(eatéon(a:lrQar% %pre zeo{’] élkyl% cgﬂlﬁsts éucﬁg%m%rg 2te n‘l %aWWZ rﬁ’agenals have 12-

r:ng(sgfé@@pqcb@davhlqﬁl dg ngt copgtxnlc%wm\gh%@gmggmal TH@sYgem of the molecular sieve.
c onTiendeslitRf mdtdnials piadighaks by the 1ZASOrd @eiag eflithh @ EWntoogy are multi-layered

matgr%Fs%h?cﬂq‘lgve tév& pcj>r§ %Qm?%@@ﬁ(oﬁ%%&%c@ Gﬁ)ow a%@ ] j @Eﬂlde)/ed rings. The Atlas

ecul ar si1 eves ‘descri bove are disti n UI sh
of Zeplgt T EBRYER TYRSA SPSSTP G 4 TBBPY 86T mesah RyPuis Bk S toplogy: MCN-22
ERB-ALIAQYISESH-3.9ut$52%5. nor denite, in that t he I\/CM 22
- mat efd ﬂbﬁ/l f‘ﬁ%ﬁnl%%ole{cblﬁ\gsnéﬂdf hAc@cnockals baisein dQ VLt of hydrocarbon
confl%srn]&]rflpg?cgs%es Examg €s ofI l\ngflég faZml gﬁm{le@glgrrspe@e arQ g{cﬁ‘w g%?li(ﬁ\ﬁn 4? f[\aCM 56, ITQ-1,
PS!-b§f $Sﬁe25|,azg_]€§é-lassugj*ernﬁ§m@ﬂr sjeMes qwgef%rfm %@S}atlal? af aromatlc compounds. For
exaﬂbllletlﬂ sl eyt B6l 6B IH4 aibSoswhd prlacekafé e plotv@ing Il Bonsylgyll @diBaromatic compound,

paﬁ%’aﬁy a.gnetle[: anlgrﬂﬁg We%és Qp&mgztmb qtpbly;lpyl%darc;r%um&%dmlh an alkylatable

rings. Zeol 1te Framework Ty tEﬁes cl as

oGS CPETE gf;aSh%fﬁtsa"%&P PF 816 8% ALY gm%smc%°f§aé%sa‘kﬂa"°" caralyst
to praiocs tagyonoNAt @D arorERiB compouTwhereiP Bie-u@nsa lpmlatiocB SFtalp® corfiiyiges a mixture of
at lmgalfé@mcl'yytamé ﬁ@lbﬂuﬂt" 5iSVe§ \hSreil AXA oP @S hofeitdield ifBlected from zeolite

betau‘?’zeeohkla Y, morgeéﬁea armdea!: Materfal F%M 6}{-8 fﬁ'acpo a%terg includin d- spacing maxima at

o gcul ar s
é25 mm%ﬁs 7@9?3m9+0€6?g5rw| , PSH— 3, SSz-25, and
ERBchem ISucKolnBl, ot l6apagsisex-e8 @0@) bgef Hl LéeIC. H. Shin, and S. B Hong and

Ml@éds%héénhms%tmag QuRLdC vGPB@%ﬁé@%oJﬂ%m%ﬁﬁm qaee . &: shin, D. K. Yang, S.

tent 744 di scl
S broaliey Pt 0 BT PE S obSMAr TR APy Py el &y ortaliaing
hydeqiirpemed reagtiompriytaienryenated frgmeﬂteofM%@mpgétqlmfgmée Ludox HS-40, aluminum nitrate

nond M a{ﬁyl lsatved st dn®idioside SUNRRLLINGe Wixtllesad &l @hpbdit®n as shown in Table
1. 'ﬁig ?{gﬂ st&‘Q g&iﬂ%d L&H&? Iyﬁ!alhiaﬁ@nséopﬁ)agnts I(,‘gl sh!)»brEMlﬂbQ I?fagﬁ characterized as

condi t1ons a ga esence 0
pure phagel NNSM-20vith p Ststeleize peabas ﬁéa‘lWI“m(é’éF“alP'éfﬁsd’fqué’°‘°gY)
conpound, wherein the transaIMylleatl on cat al yst

conpr—Ses—= Xt Cc}%fn E‘étt Vgla P Nﬂbrb;')o? us and Mesoporous Materials, Vol.
crystalline nol ecul g@lpagd QY853 mg,@er pi n_eac égoéagg 104 (2004)
ol ecul ar SIeves 1S g_ﬂi:@@é@sil&wﬂ% thre€© DEL a

aomateria

sc@eliid;e Y, nordenijte an havi m® an X-rnay 60

HiOfsioacti on pattern includdng d-spaci ng i ma_at 490

O/ S8 25 6.90. 19, 3 5700687 and 3]420.0P4ngstrgns 0.5

QP2 Lett Vol 32 No %873 page 542.543 rﬁmm\ By s 06
+ A 7 Lt~ = 0.6

i 73 nrl V| c 6-\nr\r 1 nd -

A LAAl A\ | 0.]

\I’\IO'1 (aXo] £+ T o Your ML | A

r’N : :
ate: “GystgliZation s Wtions _ O+ ) Oy
’l?mpé?atur’e?’@) C—H—$hrm—D. anyg, S DygAhm,—1—S:

Shaife gftdd &pMB HoNg [reported a MCOW 22 ol gegll ar ST Eve

Byaihhest zed by crystalli zi ng hydrothernmaés reaction

m xtures prepared fromwater, Me -diquat-5 di brom de,
Ludox HS-40, alum numnitrate non-hydrate, and 50 wt %
sodi um hydr oxi de sol ution. The m xtures had a nol ar
conp03|t| on as shovvn in Table I. The m xtures were

T I Y 1 I T Y - Y L

o y
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pure phase MCM 22 with a crystal size of about 0.5 x
0.05 mm (mcro plates norphol ogy). Table | The OHV
wW®R@B/00f456 his row is cal cul ated with correcti oPCDS2007/015387
al um num source, wherein AL1(NG3)3 was used in both
papers. ** The OHV SiO of this rowis cal cul ated
wi t hout correction of alum num source. It is known
that crystal norphol ogy, size and
aggregation/ aggl onerati on can affect catalyst
behavi or, especially regarding catalyst activity and
stability. There is, therefore, a need for novel
crystalline nol ecul ar sieve cohpositions and net hod of
maki ng such novel crystalline nol ecular sieve

conposi tions, especi al |PyodugChandtaaization eves: of di ff er ent

XRDRehdt] ogy. SU Y OFTHLS DI SCl OSURFPhFsiMCMH23 | osur e

S@Ahpp@ﬂ%raﬁo}‘r ystalline Holecular sieve_ jn jts

_Efﬁﬁfﬁﬁﬁﬂu@_emofanﬁﬂ"l formd®in its lcalcined form
cyﬁt l\/l\ Iﬁ Oﬁ#QOS-HﬂlmI osiure Ql cn ral ot ac Py
Mo o . aq Platelgt. 1 - ,\‘ = 7, Platelet
T len% é??é n{'t'hls r?"‘vhis g "T?‘f'i' w*tﬁ corr'ectou" aélﬁn F ' ‘é elgé;nulluéNOS)s was used in

botkspaggre. | n sone enbodi msnts, th| s di scl osure reI ates to
** Fhe OHY/Si@lof thb@owrBlcaiowdtal witio@ v @rectidh of §1GmiaMMBIUddM

exc H%G\%Qn thg{ H%s@zrl Mo&hblgg Qiéel zﬁnl:! g@egﬁx EE%I&Q i foh §4nr}gfect catalyst behavior,

esp#glflté &e(é?rgllng §?t@¥fé acftg/ t)é Hﬁ‘rséaetl%y Q%% I|sb&7f:ra Ofes 7 a?fefi Ir}‘grf\ovel crystalline molecular
sievgtcompdsitings 4nd ometliddef umiking cedhl noagl reayygline mriolerylart fiege compositions, especially
moQéuﬁa@gs\‘epﬁdlf%epenalq%ﬁdlﬁpal enbodi nents of this

di scl osure, the crystall|ne nol ecul ar sieve is further
Wr ced hkO patterns of electron

di f frhiia@lstiosirepakdetona ciyslalfiner héi@blanslelie] inaR AmnAMCxERAGeS form or in its

calc? tfﬂ%r 1dgrL§'% stl%wlﬁl'-lot l?@ G{S%?stngla‘sb Qe@at{m!) @%kh@ﬁ oﬁnggl’?g ér\ﬁM 10. In some

aracteri zed é‘fi e unjt |'s streakl ng
Pre@F?ﬂfg‘bed‘BF‘l“eH‘Fl YRI5 a5 REM-28 PR mdefitiPt D fal
e b &dsamen¢rsbodimenthi isdlisbbus miaes b hecrgstajlgeahdleqalar sieve, in its ammonium

exc@nk&qgllna&r S e ¥feided erHr&?ﬁ)ﬁmthQﬂse’mhw wWoMpdi QMsﬁllme molecular
C
sxeveﬁs c%arac%enzrd%gudrrlfg'ac%m? st{eg(m% fo om the umtsfq rﬁanoemelﬁ/ﬂ\}gﬁﬁcﬁ%cnon

ol dcagddisipnal¢reRedinteats ofthis éts*dPS“§dF‘f avsallne gwleglargiewsdt Byther Characterized by
the hid@hkd pihtefiR bpl@Bonmmation daroin. t he N2 BET net hod. The
g ][ yﬁ A rinb N SadiohVh 22ne ;m.lty om.seg}gh@smﬁs ltr@vgymﬁeam&@&,lap sieve is further

he external surface area over t surface
chageigtized Py jhp Rt ey ing8long ¢ rcBnver si on | nt o Hform by
exc hapgcurtiet hdditiond rembpdimentty oft this alisdlosad, dienatsiaime molecular sieve is further

chavya@r.ﬁuBymb@o@étusmalanosgé&&@@onar ea is determned froma

ten,gléla)(et more emg?rﬁllxzwn?Eth drsgoé{lre relateﬁr{e f" crg/g mecwlléll/l 22 fanr ly molecular sieve has a

tOtwr@aqﬂrearof gEEY N 430 B B pRBIG Y e P&Ei mea'rsd ﬁabf'vsta“me MCM-22 family
moWki@dr@ickie 8is d A6 tof T8 ertePimDiurthdeear@r gvsd @t kkdtd) Suitaet @@allofllless than 0.15 after

con%&rggr?mt&qy 'fol;llg bg e%yn%{: @'Eth gﬂmﬁ%n?ﬁltrgzg %tcgl'émstnﬁrkvlgcreW@&temal surface area
nmeasur ed In sone aspect, t he crysta I ne

is dﬁ’ﬁ'i”é‘&eﬂlﬁﬁi" aé pé’v‘éft'i’FafézBaE nor phol ogy of tabul ar habit,
whereyst saine laddignalSinbadlitews, thik disdesystrelptes fvea pybtalingl melecular sieve has a

moh&Y¥E Heibung hablp rv%&teﬁll at L CHNRSS oPthe 2BRUNINGD f3RBUIIFBIRS having a crystal

red b SQ enbodi nents, this
d'aﬁ“r’t§rc§“’t?§ﬁp‘%'¥\r*é'l’5‘°t'@?s‘{r% '?ﬁssﬁ'bd of making a crystalline

nol écsamgraspsttethe ,cryttﬁénermlmur doympesi aghqrpholdgie oStalapias heffit; wherein at least 50

wt% of the crystalline molecular sieve having a crystal thickness of about 0.025 pm as measured by the SEM.

In some embodiments, this disclosure relates to a method of making a crystalline molecular sieve, the
method comprising the steps of:
(@) providing a mixture comprising at least one source of at least one tetravalent element (Y), at

least one source of at least one alkali or alkali earth metal element, at least one directing-agent



10

15

20

25

30

35

(a) providing a mxture conprising at | east one source
of at | east one tetravalent elenent (Y), at |east one

weosoes4od at | east one al kali or al kali eart hra®U81007/015387

el ement, at |east one directing-agent(R), water,

optionally at |east one source of at |east one

trivalent elenment (X), said m xture having the

foll owi ng nolar conposition: Y: X2 = 10 to infinity,

preferably 10 to 10000, nore preferably from about 10

to 55; H2O Y = 1 to 10000, preferably fromabout 5 to

35;: OH:Y without trival ent element source correction

= 0.001 to 0.59, and/or OHrY’(with trival ent el enent

source correction)= 0.001 to 0.39; MY = 0.001 to 2,

pr ef er atﬂRy Watep,mptibely atQeadt ¢ne sdurceRif ¥t keasoi@Qdivaiapt @ement (X), said mixture

preferamaymgrhemuamgtmg,Jon:pgs,t;lm wherein Mis an al kal i
net al an is at |east gne

N, N, N, | M RN - hexarret hy ' ¢ BRI RIeRRy Gif 190 mgigpyeferably from about
(Me6-di querss salt(s)), preferably Ris selected from

the gr oupzc;;pnsi sti g of 1106000, Gtédkably fd:inkHb&ms@keas Me

;jldii]ﬂgtat 8Hd\|’CSho§aneﬁg&éle\{E d@engsog}égzorr%ﬁ%bf | “Qfdd(ﬁj% 59, and/or OH™Y (with
Me6- di quiivalent S‘EI‘P?"&%%"“ RfEG"‘tﬁ“h’u%ﬁO‘S° %1’% trate,

Me6- di quet-¥5 hydr ox de xoontodepreteiably thgu aboubo. hyedi; oxi de

chl ori deg.yMe6-di quat - 5 hydgqg;g Fab BomABout 0.1 to 1
Me6- di quat 5 hydr oxi de jodid Hgfea“ guat -Ut to I‘OXI

ni trat e, Vg dYl goat™ 8% M6k i ﬁréﬁﬁﬂ At VES- Tah cfi‘:‘a‘f g -hexamethyl-1,5-
f1 uor i depethaliamigum el -(Meqdiatar-5 stllebrireferablpdi de selected from the group

Me6- _di qU@JnSIEtmE |0HIQEJ. dj@aﬂi &lBrathle I\M%ﬁhcfdﬁt%lmmﬁd& MeRBigEhe 5 difluoride, Me,-
bromi de, dlﬁlilatt-s cfugéJ ge'vel\ge(,-glquaq I‘ «g lgydrox%e,gﬁegcﬁ/c% t«p ngilﬂé M% e-diquat-5 dinitrate,

chl ori de
Me6- di qué(tee-e’sqlm—émqa@"?ﬁ ltr?%zf‘% Meaﬁﬁuejiﬁy’yﬁwémhéfg‘de Meg-diquat-5 hydroxide
t her eof , findide Predigaabl hydixids isilee Medighatdmidieidgr ougpe, Mes-diquat-5

consi sti HQDrQE blM?lﬁfedM ua155 ﬁlﬁohﬁpmldjﬁt gl gdtgl'fﬁitm& iodide, Meg-diquat-5
dlchlorlde

di i odi deMqide “ﬁratﬁu@f’ ‘55“”67 %ff‘&?’g)‘i|brc?§“del\/513“'%ﬁ“8b§?h'%"de iodide, Mes-diquat-3
sul f at e, ciNtrBle ditrgiaaYiesSliaiptrfi ipdide bsomide MleatiguapP Riomidsgitrate, and any mixtures
t her eof , HIRSE mPreh @ K iFReleStediRomn e Grtab c&sﬂdir@!‘c@ Megl@iquat-5 dibromide,
2(r)lgdl( tbl) Oﬁ@ep-?"g&a% Ljn&cglcl;]n aa(&?{qﬁat-gt ?lﬁ;éfﬁg aM’]!ééigﬁalt Smdiigdide Meg-diquat-5
cryst al | pﬁédrwmieewt, glﬁuaé-p é;vléate \le:e-flé]pzﬁ 5t xétrate and any mixtures thereof, most
cryst al | pzetibyIR s Ordiiipndibooifriange a tenperature in

t he t{)anggubmlttlééé@mnmg be &)Qtaggggn ccﬂ{dﬁit)ﬁsrt@-b(lrﬁ‘n aﬂfr&ﬁlt@p@ﬂaﬁsmo the desired
140 to about 1 ? Cl!; t d t erature in
about 1 RS RRBtFs SFEL R rAE PP g oo =

200 hour he wprei ofnfidrh y'0&°Cle| ?qﬂqug"%‘ge@d fiom gbigut F4nigeabept 180C; and a
from O ternddiRPMhe Bo@Ta86uRDIHYurfte @00 Routsp prdRALIRAMM {b6)t 1 to 200 hours,

recoveri n ogmsrecgt%?noasl Ledrm t}gq‘%) %9 lch #bm %I 15 Boo Qm ;grgf%rably from 0 to 400

treati ng ‘covered crystal 'l ne nol ecul'ar sieve
(1) ion- &Mhangi ng the cryst al i ne nol ecul ar sieve
Wit x)an asmwenngihe epddlifsmogodlatsiesnpnd( 2) cal ci ning the

cryghal | iRginI Bk Rt cShEMR HIdRE: GAL 6):nat i on
conditi on) or

jon-exchanging the crystalline molecular sieve with an ammonium salt(s) solution;
) calcining the crystalline molecular sieve under calcination conditions; or

A3) ion-exchanging the crystalline molecular sieve with an ammonium salt(s) solution
and calcining the crystalline molecular sieve under calcination conditions.

In yet additional embodiments, this disclosure relates to a method of manufacturing a crystalline

molecular sieve, the method comprising the steps of:

(a) providing a mixture comprising at least one source of at least one tetravalent element (Y), at

least one source of at least one alkali or alkali earth metal element, at least one directing-agent
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(3) ion-exchanging the crystalline nol ecul ar sieve
Wi th an amonium salt(s) solution and cal cining the

wa@eyosiad4sé ne nol ecul ar si eve under cal ci nati onPCT/US2007/015387

conditions. In yet additional enbodinents, this

di scl osure relates to a nmethod of manufacturing a

crystalline nol ecul ar sieve, the nmethod conprising the

steps of: (a) providing a m xture conprising at | east

one source of at |east one tetravalent elenent (Y), at

| east one source of at |east one al kali or alkal

earth netal elenent, at |east one directing-agent(R),

wat er, and optionally at .1 east®one source of at | east

one trivalent elenment (X), said mxture having the

f ol | owi nER)watenrand oprjoaly b least ondso@e of 4t Bast oneitrifalent edement (X), said mixture

pr ef er ablind Gheli Qldiar pgs,mnefer ably from about 10
to 55 H2Q Y =1 to T0000Q,

[
35 oH - Y& t hout fri val‘8r¥€‘“ P‘&nﬁ'ﬁ{ex‘g%dg@ ﬂ’gg‘?r‘“@ tﬁ"%ﬁa"'y from about
= 0.61 tdO@O5F2 and/or OH':Y with trival ent el enent
source cgig.ection = 0. 4L tbwo@o%fgxbn)oﬁo'iﬂabbas%ﬁez Mt Y

0. 80(])_0 t ébgl g &"g?“% tnvsfllptl %mfetqtgtl;n rcaék%: tlQn = & E lotoJO \NI% ancyor Ol—MY with trivalent

is an al Righent PP@tcaI"“E%ﬁth"I-’\’OI"é 8- 43 @Qéﬂ ‘°d’rﬁ3
N, N, N, N M"Y - hexanet hyl -d.q05to ) prefetdbydtodribaiit amsial t

(Me6-di qyaf -5 salt(s)), (P(F(ﬁft&f ekelrevabgﬂoﬁ,a &Jts%e}d from
t he groug@con& sting gf Me6- uat br om de

Vb6 51 QUSPS Mol B AT Motb.2B ducit 35 AR FHONRASN R -hexamethy-15
di quat - 5 pehtanediindeivm Ma B - ¢Yeerdiaat-5 sdit(h)ydprgfxnable R is selected from the group
Me6- di qUBknsitinzler MAY- @quab@@rbmaﬁesalﬂlhtﬂﬂl di¢h®ride, M2 diquat-5 difluoride, Meg-
IR M T s ST WY e —

chl ori de
Me6- di qua'tes-slqwa rha%mée ‘rr@aida}émeﬁwa@u hydraides chigride.dsartliauat-5 hydmx'de
nitrate, fiMxGlediMgptaiqudd-5 f hydaikidel Eodide) Ve @liquivis6 helirgyitat nibate, Meg-diguat-5

fluoride ﬂggl'tdg rbfod#de M%Gdl&“agy ﬁ&ori@e t]l]&gglhqt;% dtqggISq‘ﬁlorlde iodide, Meg-diquat-5
Me6- di qu 5 fluoride nit

O M R i M5 A e RSk MR S deSaiae, widiqua
chl or i de chiprideaitrate, Mesligricuiadidsbrpmids. déec-Binenss Geomidgtmitrate, and any mixtures
- di quat - &heRbp mo%rﬁﬁﬁlﬁkes sef0dd 86 tHE kdup eEistitpedT @a-diquat-5 dibromide,

nmore pre l\/?r g?}' E‘Ior‘?’a% q\/get gqu;t-r OIC‘P Lpr ﬁ?lgéggag uat- g.nodlde, Me;s-diquat-5

consi stin r om
di chl ori dgydr%@ Meqﬂgtxat-g SN %%Tdeéat-SWmtrﬁF Cﬁrjgtan)s mixtures thereof, most

di i odi de prefdedbiyci qm/ag-dﬁuad-shgbdﬁmael; de, Me6-diquat-5
sul (l@t e, sv.ll\@rﬁmq!ﬁ iy ‘fi’ttlxtére &}R‘aflﬁgt%n cé\ﬁ%ow fmn&tdﬂécﬁé comprising the desired

of
E E)er gagmc Ptﬁlﬁ]l‘gl?lflﬁlgcuﬁﬂ' ilf%r g € iln %ﬁg’ftﬁlﬂfﬁtl%ﬂ %on%tl(?nrs comgrlsé a temperature in
condi ti o tapeef off frem §9PEd e 2000 nipeferghin dromhebotiie $40r togabout 130C; and a

cryst al | icReaiNedies thafrosia6Me,1 Hotveb @b h$d@preferably from about 1 to 200 hours,
crystal ligatly | ) q ? & 60 REM! Stefeldbly from 0 to 400
t he rangeg%%gwomgg%o%%q h% C‘e 0prg?er abl'y ?r om&g\ke)ou{ rom 9 to
140 to alf¥dt 180C, and a crystal l'i zation t| me from

abodd) | heyayeringthd Ofsthilbnemelecparafees;atsl y from about 1 to
200 (gour Sneatﬁagwe%@téréé cAystaflihd Ml&maﬁﬁe%gy' n the range of

fromOto ref er abl P

n ion-exc angmg the crystaane mo?ecular s¥eve qu'l an amMomum salt(s) solution;
2) calcining the crystallme molecular sieve under calcination conditions; or
3) jon-exchanging the crystalline molecular sieve with an ammonijum salt(s) solution

and calcining the crystalline molecular sieve under calcination conditions.

In additional embodiments, this disclosure relates to a method of manufacturing a crystalline molecular

sieve, the method comprising the steps of?

(a) providing a mixture comprising at least one source of at least one tetravalent element (Y), at

least one source of at least one alkali or alkali earth metal element, at least one directing-agent
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(c) recovering the crystalline nolecul ar sieve; and
(d) treating the recovered crystalline nolecul ar sieve

Wb 00801456 on- exchangi ng t he. crystal | i ne nol ecuP@r/usioeve15387

wi th an amoni um salt(s) solution; (2) calcining the
crystalline nol ecul ar sieve under cal cination

conditions; or (3) ion-exchanging the crystalline

nol ecul ar sieve with an ammoni um salt(s) solution and
calcining the crystalline nol ecul ar sieve under

calcination conditions. In additional enbodi nments,

this disclosure relates to a nethod of nanufacturlng a
crystalline nol ecul ar sieve, tHe met hod conprising the

steps of: (a) providing a m xture conprising at | east

one sour (e, vofer.ahd bmiastly ane@stat scarcabiomtease brermivaten(c¥nentgX), said mixture

| east onﬁavﬁ,gweqaloo,fng%lalrg,a,ﬁ;omme al kali or alkali

earth netal el enent, at one n
wat er, aRdzoptionally atwlt%!i‘gf"tyoné eE‘l‘ES‘PJ' éé" g)P at‘""feé’égsf%rab'y from about

one trivilens; element (X), said m xture having the

fol |f0vvi Bgzml ar CORPOSI t1it®Mo00Y, peferablylfbnt Moht3fté 56;t Y,

prefera referably. b trival
to 55: Hbé %wlt&li\.{t anVfgatb%emenF SO ré:cF g r]'eatlofpr o§n '};{; @olﬁ?n%}é; O:hQY with trivalent
35 OH : Yemgnt #ise caTerpAFrfd tebenent  source correction

= 0.74 t®or¥ and/ or =OH': Y.00i tde, brefevadlydiom abbedent 1;Sour ce

correctigr = 0.64 t~° 2 6\601\(<>z-p;QfepaQ|y]froInQab&noﬁ’E@f erably
fromabout 0.1 to 1;

pr ef er apl
about 0. Yhgrgn 1M \Rh"é“r éﬁk'ﬁh mefag and, Ral'*ké eaﬁe?ngl %\&Lﬁ?ﬁl-hexamethyl 1,5-

.at | east pawreedigmihinin Nakl (Mee-tiavesfreseliyh.- preﬂsrably R is sclected from the group

pen]tC aneglbﬁqmstmg oUmessahJat- M];Bfomeqﬁéstd‘qaatsﬂl&hqo%}ia, Meg-diquat-5 difluoride, Mes-
pretrera rom the rup | ng, .0 )

MVe6- di qua%é % 505‘638 edlqwég d ydrox{dg lgl di L?JI? -g}’ale gles Ihquat S dinitrate,
Me6- di quides slqleﬁt—mhmyp)pgpebmqvgs Me@-ldwugp lgdlafuidq)ehl(aéie Meg-diquat-5 hydroxide
Me6- di quatierke,d My difydax-i digydroia6 - iodidp allesSliqmattsf &ydegxide nitrate, Mes-diquat-5
Me6- di qu ﬁhorﬁ]e g}omléer l@ita edlqulyteﬁ ﬂgdrﬂy @H:Iorée Wg,fd%geﬂuonde iodide, Meg-diquat-5

brom de, r oxi

hydr oxi dé'“?'fdﬁd‘ft%ffeMeWE@}/aﬁ? gulae eé’"ﬁ’i}gﬁ' ey iavar- gﬁ\’ 8@“6 'Od&’ Meg-diquat-3
Me6- di quaklerilemitdreoMpsctiquat-3 ipgitiebrorvid€ Mbi-dideet-5 Srofid¢aitiatgeand any mixtures
brom de, t%@f q‘io%fh&:l; RUDLEDRY Ebth @el Llwp MRBrikd FWAL-dfuat-5 dibromide,
R/Lg?g: dﬁé\# glqu%iso?&‘ laorg ts-g%ugt-k/g irﬂlagjn e ml\}er Q%ﬁﬁ't (5) dné:dlde Mes-diquat-5
i odi olefq l@é'esdrav%éf%«s‘qewfﬁémf% '\ﬁfietdfqafté d%am cfinfj 8 méxtures thereof, most
i odi de bpamErably, R Vidb-tigopratiibtontideom de nitrate, and any

m Xhﬂr es s&lﬂﬁtﬁ ﬁgrhe i€ amtaﬁrzﬁm\ ¥orBttfo§s t§¢$rﬁncat gduttrcglmmsmg the desired
the group consistin

Ne6- di quéfyst%lhm 'E‘ﬁlf%’%f aigve W}éeéeua ﬁxa ﬁnalf.ta]gzaao? fOll:Ilglll ?dd comprise a temperature in
Me6- di quatie Bnghi ploftprel 00%0kto- MI0HE atrefBralkly Hiper ehobd@d0 fypabout 180C; and a
- di quat - 5ry§tb|lh|£a%5£t1m5/lﬁ'om¢i)&iﬂ atiobr 1400 héud, PrefefdBl fRdtyabout 1 to 200 hours,

m xtures pno?mélfo; sthints ecﬂr l?ftl'%r Ql%e%f ﬁonlnq) Mﬁoodjk%aéreérably from O to 400

di broni de xture at

. crystal | i’Z4Fi on cond|t| ons to forma product

comu)i Si mgotdnieg de siystdihearoestiadsieveyend1ol ecul ar si eve,

whergi N thging iesicdldrdaZRlkhifRe GORMIaE iQBSy.cOMpPri se a
t enper at lzr e I

1on-exchangmg the crystalline molecular sieve with an ammonium salt(s) solution;

2 calcining the crystalline molecular sieve under calcination conditions; or

3) ion-exchanging the crystalline molecular sieve with an ammonium salt(s) solution
and calcining the crystalline molecular sieve under calcination conditions.

In further embodiments, this disclosure relates to a method of manufacturing a crystalline molecular

sieve, the method comprising the steps of:

(a) providing a mixture comprising at least one source of at least one tefravalent element (Y), at

least one source of at least one trivalent element (X), at least one source of at least one alkali
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the range of from 1000C to 200C, preferably from about
140 to about 180C, and a crystallization tine from

wa@b@anicsshour to 400 hours, preferably from abpait/us2000015387

200 hours, optionally a stirring speed in the range of
fromO to 1000 RPM preferably fromO to 400 RPM (c)
recovering the crystalline nolecular sieve; and (d)
treating the recovered crystalline nol ecul ar sieve by:
(1) ion-exchanging the crystalline nol ecul ar sieve
with an amoni um salt(s) solution; (2) calcining the
crystalline nol ecul ar sieve quer cal ci nation
conditions; or (3) ion-exchanging the crystalline

nol ecul ar sieve with an ammonium salt(s) solution and
cal ci ni ng akkhleacth yetahélémeng anipdseang ldagcting-geprs (R): @l water, said mixture having
calcinatm@@"&ﬂmg$$maﬁ§mmhﬁnfurther enbodi nents, this

di scloswe relates_to a, pet mpl%lﬁepref‘;?ﬂ% 15‘?0 1%60[]91?% é)retfei;'aebly from about

crystal | I'igd nol ecui ar si eve
steps of 9% &% providing a m xture conpri SI ng at | east
one sourg@:of at | east one35,@tefeamalﬁemtab@heme;ﬂt (Y), at

| east ong,spurce of at f{ozo&%e%@%y&gg%ff&qgggt

(X), at gast one source 0 one al kal I or
al kali e¥r¥h netal Zel en@fP! o PriEadly figpabout 0.1t I
di recti ng¥agent (RFS and-opatoe prefoably framebant @1 fdvi ng

thf folt I mm mL% QRO ASiaf RN R ¥ 2&21@ l&e I@NNN’N’N -hexamethyl-1,5-
I nfini y

rably
ot 1 BnELRhR b R00 g TBr SRR, 5 SOl W we s
5 to 35; copHtingoEME:dpac- @b@mldar'\éq‘e-émawi‘;ﬂlqh}oaﬁq é(tseémuat-5 d-ﬂuor'de Mes-
0.01 to fqbhi-5 Miiodrder l\&s-ﬁﬂﬂat-timﬂgjdropﬁ@frﬂ&&hiuyt-ﬂc subfte akaeidiquat-5 dinitrate,
0.1to 1Me631 ual anQ(Q(d]e i l\&[;-ﬁnf E ert Eeocmlo@lla l'lUie(,-grqaat-S hydroxide
i td

to 1; wherel 'S ana

one N, N, fgorife \Meqgliaugis dwﬁreﬁg}? '?d'@ N&eﬂﬂ%édwfﬁxrﬁiﬁ umfafe Meg-diquat-5
sal t ( Mefuotidebratid, Makiiant)s, flyoridd ehtosild, MeRdigsat-$ dflueride daflide, Meg-diquat-5
];\/Lgmdt heﬂtg)way pltl'gtg ﬁﬁé&ﬁdugtgs Qfloriwggrognli&uﬁtzq-tﬁquq{ bl‘:}ﬁ&ﬂd@' ecod16de Meg-diquat-5

I qu

di quat - S%qu]dsa trgg, 1\9?(’}@51“%5 d&dﬂquoqra?%vg? g%aag QroWbde hltrate and any mixtures
- di quat - thergof] fere @refq@ly @pscﬂgggtecgfrm e 2royp eonsisting of Mes-diquat-5 dibromide,
Me6- di qusres-giqlaysir @aidiRte, o veRpriehe:-5 Mafnddide] URfes-Siqlay sir disdigke Meg-diquat-3
chloride )},\]4?%!&2' Ihql)r’at- %gﬁ‘a@( 'l\/(%e 8l.qllalt]9rdqul$1] (I\j!ﬁd any mlxtures thereof, most

- di quat - %‘h rox e T odi é roxid
nitrate, Prﬁféﬁ‘b‘éh'htia‘\f’eﬁ@"f“?‘t?o? Prﬁ@‘dﬁf‘ﬂﬁfeﬂbsa‘q\@ %Il'sq‘ii‘éft”a‘fsd with or without
fI uor| detrighiko eledent sdvecolreguat - 5 f | uori de i odi de,

Sjl qUabmatidd thOmixelfe Blct'}rsﬁﬁl%tlomm@*brgu@?onﬁ aQ;t:deQ(.rt 'cdﬁpnsmg the desired

ELlog]r Idgecrﬁst%qlme n%fecw_elgsn%/e w relfegrgthe cxast%?iabol\x@comgtemqls comp5r|se a temperature in

Me6- di quéke- rengsraf e ‘H¢°f3rtat@0 Carveefeirh)y fipt AhPws 140 to about 180C; and a
t her eof, cmﬂ&aﬁcrnetfrﬁar ﬁbln Vibdgt | howged e@x kdrsf proferabl @rograboip 1 to 200 hours,
consi sti pg;oRfy b5 6 O BF f6in oG Godd MRL prcterably from 0 to 400
di chl ori gigm I\/gl\'@sg 5'd|t?ruor| de, Me6- d(?)qu I St rom Bt

di i odi deRPe6- di quat 5 di hydr oxi de, Me6- di quat - 5

sul tcat e, redMp@rih thpiaystdBind moletylasieve; add any ni xt ur es

t hefo?Of ) trgﬁgﬁé the recovered crystalline molecular sieve by:

(O ion-exchanging the crystalline molecular sieve with an ammonium salt(s) solution;
) calcining the crystalline molecular sieve under calcination conditions; or
3) ion-exchanging the crystalline molecular sieve with an ammonium salt(s) solution

and calcining the crystalline molecular sieve under calcination conditions.
In one aspect, the crystalline molecular sieve of this disclosure is an MCM-22 family molecular sieve.

In some embodiments, this disclosure relates to a method of manufacturing the crystalline molecular

sieve of this disclosure, the method comprising the steps of:



10

20

25

30

35

preferably Ris Me6-diquat-5 di brom de, wherein said
OH:Y is calculated with or without trival ent el enent

WG ouBO&460r recti on; (b) submtting the m xturePEr/US2007/015387
crystallization conditions to forma product
conprising the desired crystalline nolecul ar sieve,
wherein the crystallization conditions conprise a
tenperature in the range of from 1000C to 200C,
preferably from about 140 to about 180C, and a
crystallization tinme fromabout | hour to 400 hours,
preferably fromabout 1 to 200, hours, optionally a
stirring speed in the range of"’fromO to 1000 RPM
preferably fromO to 400 RPM (c) recovering the
cry& al | rovebinig attsest ene sdicanseurceapfdeagtd)ie soprsaipfiahigast pns alkali or alkali earth

r ecover echear deulead, hidag om.@amgagensaksmtebynd dpfidnally at least one aluminum
i on- eXChgorl]J fi trrﬂg Cl:xrt¥r§¥la%m %‘ol oW, n%(r:nuolleaérom8|51 1\(41? wth an

amoni um sa ? sJMEO AL FRe

crystall ﬁh’é‘zrml eculmar si @vfemﬁwaewreférabwgfaﬂp%)ﬁ

condi ti omso:sor (3) 4 on- eb(tﬁhmmg,lpi’@erﬁﬂmel oryat al | i ne

mol ecul ab@ﬁ%momw efbicRHEAT A S&kd Sk 028 o BMLn@BCoH"si (with

caIC|n|n9 e crystalline nolecul ar sieve under

cal ci nat i rB’ﬁ'e'&tﬁ}‘?H‘F’itF%‘ﬁ@ corsitigne0-8peet? the crystalline

nmol ecul aM™ssieve of this @WidedDsure is an MCM 22 fam ly

nol ecul aRr.gi eve. | n sorreo(ﬁn’@@@igmnt s, this disclosure .

L,g: :Eﬁ?a: ?wremI]IFls 8? glfahl merga;gangc %SUF’ EJ; I‘ %tg%l?ll,g-gerqgnediaminium
conpri si ﬁgqunn@ Meefiguap$ diprginidely mbi ni ng at I east one

si | ion smmﬁsg thalbninGa 6 cry3iaRizE 10k E&RitiGhs tatforlnaq;sdsduar&emprising the desired

al kal i QLIKQJ lln %?{at‘ Bem\t&'ﬁelreu? l gq}ggslhzaﬁ J:ogaﬁ&]s %nse a temperature in

dlrectlng er tionall

one al unit d?ﬁg%fJP 100 ‘EE?ZPQ)Frﬁ“QaﬁﬁY%?'WQOWHVﬁfFPQ" 0 1 hour 10 200 hours;
f ol KQWi ngecnwrries me)mpletsxldrslm angi : Al2 = 10 to infin ity,

Dr €41 ablkarh vt 8o A ReSholdeuibl 8,400, pr ef er abl y

1to 50 gH

o V\ﬂa in t‘i] sta l iec resrgen\fn hSOlélr monium salt(s) solution;
correcti 000 ) s B O Y e B s o T G VI R
tri val entel errehining thgcoyetalbionmaestiaoyigye undgr @inatiqy condggns; or
Mt: Si 0. QQ]. t Qor?_cxa'aagglng-thg cBEANIhO mOleadar WY Riti ardVhrhiBon@fin salt(s) solution
al kal i ﬁalcﬂﬂ% ttB c"ﬁﬁllllne olecular sneve under calgination conditions.

N, N, N, N N ar net pent anedl am ni um

di brbiemaasPedie the a*F%'amo'@ f'ﬂ‘i°b$r'6fhed@¥e of fi9mm a8 M9 35t ng t he

M x tAddigoratly, drisydiichbird zRtes ©R poerd fdr hpingartben dogyensian, comprising the step of:

pr O%Ct Q:QM!thé ﬂﬂr&%orﬂ@&!st@@gwmM@E@Jtélilrﬁend'@allﬁrcswvgﬁf this disclosure or

sieve, wher efjacturecp s)h%{é/ tﬁlodI otz % sclo%%gddmégrogﬁé%%%p conglgons to form a

a tenperature ge of

a cryst aICPIPVZ‘étOPerltCFne from about 1 hour to 200 hours;

(C) TheeawebhdFadeRf Ml @t dlivetior\sRall ROE dhpartr: @din hE following detailed
desh 8ol FEANC LA B ne ol ecul ar sieve by: (1)

I on- exchangl né’ he crystalline nol ecular sieve with an

amoni um sal t (s) sol ution;
DESCRIPTION OF THE FIGURES

FIG. 1 shows the X-ray diffraction patterns of the as-synthesized MCM-22 family molecular sicve
products of Example A.

FIG. 2 shows the SEM image of the as-synthesized MCM-22 family molecular sieve product of
Example A.

FIG. 3 shows the X-ray diffraction patterns of the as-synthesized MCM-22 family molecular sieve
products of Example 1.

F1G. 4 shows the SEM image of the as-synthesized MCM-22 family molecular sieve product of
Example 1.
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(2) calcining the crystalline nolecular sieve under

cal cination conditions; or (3) ion-exchanging the
wa@eyosiad4sé ne nol ecul ar sieve with an amoni um Bel/U§B)7/015387

solution and calcining the crystalline nol ecul ar sieve

under calcination conditions. In sonme aspects, the

H2O Si nolar ratio is in the range of fromabout 5 to

35. Additionally, this disclosure relates to a process

for hydrocarbon conversion, conprising the step of:

(a) contacting a hydrocarbon feedstock wth the

crystalline nol ecul ar sieve of this disclosure or

manuf act ured by the nethod of $his di scl osure, under

conversion conditions to forma conversion product.

Thed@e. axibwe ttieeX-rdyatifitgionfpattekne of thesenynthesived MMCHrR2sfmailly molecular sieve
pmmbgggmﬁmﬁnpgrent fromthe foll ow ng detalled

O:Sl-.rf.é'EQt ‘| Fégrslsg#&xensag_e o t‘l!e %P %)yﬁglg%% 6\8'5? ffern‘r{[:l)l’lE cular S|eve product of

Exapple 2.erns of the as- synthe3|zed hKIAZZ fam ly nDIecuIar
Si eni@. pragwcths D-frayEXiﬂ'fmdlcﬁ patterfd Gf the &EQMSEW(R@M 7a), the ammonium

excharmig QI'e GnfiR rhte!i] Feeﬂ) 22 axI\ Alé{:u Jle%g olcts of Example 4.
PRl Al ST YN ATl A R GEHe

di f'f‘?a ’thPUh‘hToE‘F‘Et@P fréffragtiop f?@ atery fr H1§§f"2‘é?ﬂ‘ Wlﬁ¥xample A, a minority
phask afiiht yaldiied Egamhpder 4, 8nhdoa/majity pluet of tigfealBixahfXaepld 4; g Ga: Bkample A; Fig. 8b:

mmé‘h}?!@nﬁon@\t §ﬁ%ﬂaw&e19fresglnﬁmg%'x§¥ﬁé heﬁﬂ Z@cd m"?a%t component of calcined

mategﬁg]({xg\{(?rgﬁ i&e thmsclfffest\f/lgﬂ déSﬂr lf,lfcérpxﬁé%g?cu?w@age o the5as-synthesxzed MCM-
22 familygyaitchlessicyeprofoMfE2anipdd ) y nol ecul ar si eve products
of ExabRhEvsZhe filt @ried ofS Y WBIchEEmSEM iofrBﬂaﬁpofAt(hﬁas-synthesized material of

Bm%?@E{%ﬁgﬁégégg?%%§§%%hﬁgghuxlpDIecular si eve product

OWs T he X-ray diffraction
DEDELESIMESCRIPTION O TSNS DIIRE Fi gure 7a), the
mu@ﬁagpiun1exchanged (Figure 7b) and t he -cal ci ned
| ar sieve products of
L b ents B CaPp g Aot BB BT BT P BEE I fL i, manual, and
othep d¢cpmemscitpderdithae dly incereeatpdbltyarierghcedd thEsegampiueh disclogure is not inconsistent
w.tmmiskﬁtynvp.hiaﬁ EndThr diheisiaload mwlcmmcap&auoar%eanmed.

mij % tlyu’KE %]Sl%wgr Blg E%n& l%m nca?lgi 6)Exlﬁnng ate Ié'fed erg?i é?%%és from any lower limit

onent W t
ma@ﬂ%@%ﬂ?“ﬁ@§éﬁﬁ?@ﬁﬁ‘Exanple A Flg 8c: predon nant
conpouedtn thf specifiaiiore the mBih Efrangew ol ty ek #Nfsédan the sense described in the “Atlas of

Zﬂﬁkﬁgh@@&kwﬁmgfz@ﬁacring dizorder El ectron Diffraction
esi ze

22 fam. |y nol ecul ar . .
1 o6 JETBt T PORRSRB AR T e TGS T3HE B By v i Chomical nd
Engineering lewf, 53(FR37 A885¢i ned material of Exanple A; (b)
as- syentiesibirbhabRt Qbrbloghs k@ RPEIR means @ RdbulaChinérBithaving “parallel stacked

thm@lte%lﬁncggsfggéﬁ%@hag%tﬁ%% l&t??vg ‘as Eggér P\AélrénﬁPea%%lla?TLe%sta]s

It will be understood by a person skllled in the art that the MCM-22 family material may contain
impurities, such as amorphous materials; unit cells having non-MWW framework topologies (e.g., MFI, MTW);
and/or other impurities (e.g., heavy metals and/or organic hydrocarbons). Typical examples of the non-MCM-22
family molecular sieve(s) co-existing with the MCM-22 family molecular sieve(s) of this disclosure are
Kenyaite, EU-1, ZSM-50, ZSM-12, ZSM-48, ZSM-5, Ferrierite, Mordenite, Sodalite, and/or Analcine. Other
examples of the non-MCM-22 family molecular sieve(s) co-existing with the MCM-22 family molecular
sieve(s) of this disclosure are molecular sieves having framework type of EUO, MTW, FER, MOR, SOD, ANA,
and/or MFI. The MCM-22 family materials of this disclosure are preferably substantially free of non-MCM-22
family material(s). The term “substantially free of non-MCM-22 family material(s)” used herein means the
MCM-22 family material of this disclosure preferably contains a minor proportion (less than 50 wit%),
preferably less than 20 wt%, of non-MCM-22 family materials (“impurities”) in the MCM-22 family materials,
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Al'l patents, patent applications, test procedures,

priority docunents, articles, publications, manuals,
wa@resotdaes docunments cited herein are fully  PCT/US2007/015387

i ncorporated by reference to the extent such

di scl osure is not inconsistent wth the present

invention and for all jurisdictions in which such

incorporation is permtted. Wen nunerical |ower

limts and nunerical upper limts are |isted herein,

ranges fromany lower [imt to any upper limt are

contenplated. As used in this specification, the term

"framework type" is used in tHe” sense described in the

"Atl as of Zeolite Framework Types," 2001. As used
whidhevedghn per¢ehie(wit@nizdes arg bssehemibe fambireti evelghty of duipueitidsznil pure phase MCM-22
fami @g&gbis used as in Chenical and Engi neeri ng News,

2 et S AT SRR ok
par al l el stacked thin platteP:i®gOerystals." The term
whereitl Rti€d @lvalediRleRBQ) REYasaTuniGf] bbek, 8loR a8k preferably aluminum, Y is a

tetraQ%(gft Fle{?gs sith Essstﬂ% oIy and 0¥“ %%%Jluwg@ﬁrsﬁltcg]o gncny lf g l&?t aBeUe 10, usually from

abot d f foygbRut; 'ﬁ?)li'foﬁ ‘Pslé“ély f@lﬁ‘é‘ﬁm‘ééo RrABPYS RO 7ad FisR é&oreaw“y ffﬁ'f‘tag/“‘ 20 to about
40. Behd as-syrehesing foronthd/mMifiédial apeuUymks 4 fopollpgi @siniy@rogs basib/brld, in terms of moles
ofom%%per ﬁﬂ@lés%ffv@& E@gﬂlé»&purb' ties (e.g., heavy :TEt al fS h

an or organic ydr ocar nons exanples o e

non- MCM 22 fam ly erI la\y?%f'e‘ég (? R E2exi st | ng wth
whetdire MVEh 28kaki a@lkg}inmr@mt@; ang|l?evs@(1 s))ga@rp mdigtys The M and R components are

 assodiafe8 WRR Welnadigl Kanysait Bﬁthe:EHe!enceZﬁM’ioBQnth&sMnh%re 5iMi1¢ 8emoved by post-

syntﬁ% rr?e’thodse w('ezlilkﬁcrnlvé t% ’those S{i(qlgg] ?he aﬁ%gg(glhlertﬁm g?g{g gamTularly described.

nol éd?ma‘?e @F%v%ﬁdﬂat é‘ﬁ‘“@i&?"éf'l‘ﬁw‘&‘%‘i fesgridonveRrRY ‘rharﬁftfrya“o" techniques
werélHe@ ®UtleRFibsih@ue egievo fateliils TtsS@mpu teehniues iNDlded bscafaining:

Si et’a?S h@t\‘dcﬂﬁ Jnﬁm@é?gé(oftcw&glhﬂt OEHQ’m(MRMr sF eEBmaMb X-Ray Diffraction

SOD, ‘grgu/ Tel\/CMi' famly materials o¥

this d| sa( air e are preferabl y substantially free of
nonYCM 2@rhelagy and werstelrsiza [of § modartsirenmiaterifh siezsnted bY Bgpnning Electron
free of maow(gggwf am |y mat erial (s)" used herein

£ thi
pr GPZI‘ lé%/ con ogi ﬁ%log no rxc a o@ptlog cctronfﬁtré Saxicﬁ%rﬁrgdéctgrﬁly Coupled Plasma
w9 , 8

T EBIIPMEEsdCR-Mgor % of non- MCM 22
f amd)y natmrpnai @pdcitiesmu sirfaceséa} measurediey BAliu& A nfngeri TleYer (BET) method;
%I al g,egytyngnﬁyggb,gﬁb) ReyGent (w % val ues are based

e conhi ned rities hase
2 (Y e pPicaS Ry S o B
\amPowden 2 slasule iy A¥ol ving the nol ar
rel ahd lﬁﬁﬁ’h IMEM ﬁ%t&ll&%nam\hw 5Y) d'lstn)(glﬂlsﬁecﬁfr&nf otNerk©RAlline materials by the
§] ?EQ¥B sHch as alum num boron, iron and/or gallium
era

lEH){f“ umnum Yis tetraval ent el rrent such N
as JIh§ inegianasegcses: er ‘ﬁ"éﬁ?"lﬁﬂ"“eﬂ PreAnssiERg) YPis (4% g the relpiiye jptensities of the
linep,3/1a whére d@stintesimudf tHeOstronpss1 diné yoobe akeadyod;tl,, 10cotnpededs O 0F, were derived with

the 1§Q)f aWﬂ?e Mﬁ%ht}ﬁe EJrQéUo@cp&mralealé&n OH{e lﬁtgnsn@snge fcBflected for Lorentz

and éjg{ag ?rhtgte tg e’lI &e ]re&; Pﬁ m&eﬁSétleﬁﬁ[F e},vFrhm te(rvi)?f'ég? sly {)iq%l¥8=very strong (greater than
60 thdﬁ@hﬁﬁatror@rﬁgrmrmqhwtp 6WsMbmedian Eepgtef mart@rtﬂéo)@ﬁd Yoteaks (0 to 20). It should

be lﬁfde@%bdjtﬂﬁ dﬁﬁictlﬁn e 1eed Qf qugqpl,meéiﬁma)f &:Jnlslﬂ\bﬁ?uﬁ iPre Q%h]bp)dgl lines which under
n.Mis a

d
certalln arrdltlo21s such ﬁ‘l 1ffn rfm%[ss in crﬁgaIEgraghlc charbgres appear as {esolveﬁt or partially resolve

ne”ear
lineg TyRigallR. eroblo8t em%chemzés A8 ysfpiver ‘W"t‘éPﬁ p Hé‘t ?PHtPérlaF‘ﬁFfs a'sdfor a change in
cryfall §aitletry, Ofithbined chqppe e the astrodidre. Mhesy Minhe sif@s, iabldiag @hanges in relative

inteth@é.s,CL@L lall/o &@meﬁ@s\h%f Q%Itex%épfnhﬁ%ln %ontent, framework composition, nature and degree

of pore filling, and thermal and/or hydrothermal history. Other changes in diffraction patterns can be indicative
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met hods well known to those skilled in the art and/or

hereinafter nore particularly described. It is to be
waoe@snsi4s6eod t hat t hroughout this detail ed descPCPUSNT/015387

common characterization techni ques were used to

descri be nol ecul ar sieve materials. These common

t echni ques included ascertaining: (a) structure and

the degree of crystallinity of the nol ecul ar sieve

material by X-Ray Diffraction (XRD); (b) norphol ogy

and crystal size of the nol ecular sieve material

measured by Scanning El ectron M croscope (SEM; (c)

chem cal conposition by at omi ¢ absorption spectronetry

and/ or Inductively Coupled Plasma Mass Spectronetry
of irfpo@pnt ¥Eferznces GRIVEN; mz(tedyxls,a\@y@lr1pfhe@ppe(fgrpa@pqr|ng§d%2 with similar materials,
eg., sm@ﬁang@maﬁ§mapg§gred by Brunauer-Ennett Tel | er (BET)
et e n%terélal) fpagx(l:%ts{ cpsn w(ejrlef cfmrs :]i Qroacﬁ Ft@ly %cﬂnﬁqu%eak( 1gth of about 1.5° or more

cat a 1 VI an a
at hq#@wbtrdé@rrwdm éfbﬁ'nrgenﬁléfavew 6’H‘§ thewawm%m ggseline.

Di f fHeasi“ERDRAtihgksBablS pedidt @isedichdiR deffimed dsrMRINpedOMt i @early defined peak
ch IsAPredTL Bl émg%ver%@ ol gblghlehadl from ot her

ys alline materia X-fay diffraction
pat T@r“ﬂ'm mdlfcmt rPEﬁkaﬁ‘éfP %eéﬁll‘"’rﬁ*g geakaﬂré R‘Rlé? lésed herein means peaks having a
mon®ghic Lreftle th-berwedin gistm (aacersive svom&)elthamd»nilmtly a@fcgaginge(or staying even) or

dec,lteﬁtng@tﬁlsgag, ggsevg,() witl& nhgsgjes 1/ |0, where the intensity of
stro

) count ed .
10 OThe\l\gfne%&(érF %eal?%a{)% rﬁg Sp%aké} mgﬂ{ér a2 fusTdShefeIu{ T‘I:aﬁsg X)%B peak(s) which
are pey pe-drerefedpnreselyeid deri vative algorithnm). The
i nt RRBJuld l&SurﬂErﬁomartﬁle(Xt-leﬂ difdctidnOpa@iérh s éhaghcteristic of all the species of the

presgﬁl Ja&lﬁg éo os@ttoﬁleﬁe§bdu]-rp fponl}\%L @Lli Xseotﬂem:a%&ﬁl: i"drrﬁsc're@eraﬁsubstannally the same

nin ms_ of S=very straong
pattgr avith gene ramg_r(fe)fts "gngfpﬂaﬁ?{gpétcg\g ég‘d( @flattoﬁ élhreﬁlﬂvet ipt %ﬁ)} Other minor variations
can [deqwe diepemiig) pe die & tot Xae.,20icbo tod)migund riviovwsake gaBichler 2@ ple, as well as its
(hgkgoﬁngygqeggagaq§n§kgggn;hat diffraction data |isted

lalsnz'g na}/ﬁtaélhne dﬁ(aecnPy snconcsc’)m%gs:t%f Or‘;’[uhl d ¢|:l§supevne1é/ er B’naragen?ed by an X-ray

& &P APERdi T i ons, T su
difffcfonepteerreefghd ay-syrthesieed drstptliap motsc%aﬂgee@eluw WpFecpaxia at 13.18+0.25
andlNesalove dngdiropaliablaly,y resol ved lines. Typically,

crystal | ographi ¢ changes CanThﬂﬁ fude m nor changes in
unit cell paraneters and/or ange in crystal

synnetﬂmﬂPMmthémKﬂu(%hanqe in {he struckeltive mEngiyel/l, x 100

m nor effect.s§+0.08l udi ng changes in relative M-VS

|nten3|t|e$23§@@2@Iso occur asla result of di nM-esences

T LdlIUH LUHLEHL framework—conposi tTom, nature and

Wheﬁ‘i)‘gf tl:ﬁ%rl Relnsnﬁ oft | cli-g a%%l%hﬁgaggé li&%(y /{nrgstro isOIz;Pproximately equal or
highya theethpgeals Wtenbiey Of Wel f:l-@@@pqng é‘é’ﬁfm}"ﬁﬁb'rzﬁé*ﬁ 23 efteomences
bet wee Brys@kier ihak&iar WV tompSsifidicof QRS @istlodureC MR BE EHafhcterized by an X-ray

Wnéé%tola_flﬁl z{y rﬂﬁesﬂ?it g{/éta%n% mdfecHlar snm%r 1m5§=spacmo maxima at

anar spacings, d's, were
“@%ﬂé?ﬂ@ﬁé&ﬂbFUHE“FF“{ﬁﬁy "®Xhi bi ted peak wi dth of about
1.5 or nore at half hei ght d&érith ned as 50 %

mURIINY He—mexi Tt ot heR Qﬁ%hrlt@l?gy 191.??100

),w

tarm "\!’l &pﬁnarld%gacmg alnl o nr\al ! Cd rer-e—t
defined as ‘§<rb‘hk BZ%k with clearlly defined peak MAS: mum

which is ati2B&a823two tines of |t he average bad®d¥found

noise | evelir.odheiserm "non-di sgrete” peaks (al 365

"UNT €SOT VEG,gfs) 1N XRD as JSed Nerein neany.$eaks

trav Mg—a nonotonrc Pt of TteTm=betweenmttem \bULL(:‘be VE

0|nts ei ther. con tently increasi r sta
wh% éﬁ ;%?Fk intensity of tﬁe g -spacing ¥nax1mum at 11'39io.1% Angstr s 19 approximately equal or

higher than the peak intensity of the d-spacing maximum at 9.25+0.13 Angstroms.
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decreasing (or staying even) within noise). The term

"di screte"” peaks (also "resol ved" peaks) in XRD as
was@d/ohasei n means XRD peak(s) which are not PCT/US2007/015387

non-di screte (unresolved). It should be understood

that this X-ray diffraction pattern is characteristic

of all the species of the present crystalline

conmposition. The sodiumformas well as other cationic

forms reveal substantially the sane pattern with sone

m nor shifts in interplanar spacing and variation in

relative intensity. Oher n1nqg vari ati ons can occur,

depending on the Y to X, e.g., silicon to al um num

ratio of the particular sanple, as well as its degree

of Theerystalling maeshimeyitve Cempysitionoe khisi disglofuor¥pay bEgkaracterized further by a feature

that %M%fva’éinh R2mAR 18946, 8 and I9@¥@130A1rm@mswe<aan &bcrdtdipesiks.

osure r eri.zed .
fl h
g Feé)(a:rfariloonn ac c% b?g?eﬁﬂv& %f(h %llcg asS us% eéeénl l% g gdr as St’l%e rfltro between the dip (the

dlstappgq fg@mha\aasgllne(péhq lﬁ‘C’FSHEﬁ'ﬁlf’VGLtQ?)‘é?fflcﬁlghsFPm@l frpan taq baseline to the line connecting
the thd .pdake). Adaitiamdly, k% 3361143 melRESdr EleVeEomp@itio of thik disdi &lﬁieﬁm lith calcined form,

is c%@t&@%@?‘ b%&ﬁt&% %t t'hQEe?QéttoEX‘acg)t bél\be%n QVOSQIQTS b{ég \Uﬂﬁd gE'ajcmlgalLaxnma of about

rox| mat el
I Angstrem ﬁ@%éé’&grfweﬂﬁa@ 7" 7b°ftr§e9 ﬂ"ggﬁ% K%‘?@“tﬁﬁ)gf?gﬁfnﬁwgfheta) is at least 0.4,
prefdrZbl 330 B. SAMgEL XRIMrpatterhb of i opkined thatevial. ol ecul ar  si eve

sca Irdd AR ond @ERNH i SCl osure may be characteri zed by
C r y aﬁ?"f H"éag‘f.[%fagg\lflﬁ?lu ﬁato e?/:r%lgr S[_OFBI% %r{gj?uce %F%é}gfb t%sti\e method of manufacturing

of USP<hPae.p3ogis phox imFiat 2. The 01@@)4 -28melert1ag sioB @ccpBlingrig getherhgf manufacturing of

USF( 4 @dal3es hds |a)thm l-Eﬁkbécﬁer Héﬁn\émﬁarx%oﬁa] biﬁﬁleﬁeﬁﬂﬁphbfdbe&iﬁlaﬁ Yvefdke platelet diameter
miXJ

of I%lssp ﬁran aboBf’a f éTny etermm A %F]IS %leghe rﬁ%‘orlq ﬁptﬁe %]atEE: stal has an average platelet

wens]
dlarnﬁfterpﬁ'esselmsp@(ei Q@mmi(mom at 9. 250. 13 Angst rons. The

Cr y$heddssyrimesipaalkaew ﬂtwﬁimtaﬂmm&sdlm di8d0sed intdhe. Lett. Vol. 32, No. 6, page

542% §{2|Oﬁiw‘ g l-rln?Xe k&eHCgﬁ“‘ Q&,I Se %I l-Fo IS r %%ea %»Yng%gax%?% L‘IiEeeof about 0.5 x 0.05

pacdi ng maxi ma at
Hmmﬂg“s{'*}*%@OthOWOn di screte peaks. A separ ation factor
bet weeseEN iRagdRP aperlafina snoltsagh dieé ef thisl Gscib@fré etiows il FIE. 4 and 6. The

crysga‘fi‘ﬁneomg?:tlwggvet Dfethﬁl &scqésmg g sﬁ&»@n&e(ﬁor learl:dhg) paéselrzljysgﬁ morphology of

poi nt) over tical di st ance .
multilgyerqslplanlst Agersgies WE' 4 PHY "é@ﬁ#éad’{ylahl‘jdsf AW Pt offenaglerably at least 75 wids, of

the Adstils 00 @l drystalling @noterylst Gdvbd, havingDineselager platlevélameter greater than 1 pm. In

addﬁgm%)jsfaﬁime plt)leéuliyr §|e\Qe| (ﬁ’ 91' sooﬁéréfogyre de—r 11 Lr%i 6‘5 @Je?e'ré%%ai Qé‘r@ta] morphology of

ar’a a 0
o BP0 A L BB T L SR G FRB HED R st 7w, of
the erigeals of ik cAnglity molerboeres, avitegn eeragnplattlighiekneg ntiabalg GWES 1m.
ur&CQA.&}gﬁa Aggmg(@_h%;kelo degr ee two-theta) is at |east

t heT%‘P ?rvglfan éﬁgcey rea of a mo'?eg\élar s?:v%nqué{chﬁctaégg b&%%: ::,Bgrunauer- mmett-Teller (BET)

met(‘n@]:_q%ng ‘qqq@rngMquier oﬁxfntr@lqn mﬁ@grqﬂf ligiiq pigypgen,i 7@ \Kg- The internal surface area
maybe0dldaRel aaQepi sghd Brulidle-Enhdnon e f(BEDmMbaedndid Tig efernal surface area is

calcuép d %y %éﬁ’mg} 5 t|]1€ mt%gglv\ﬁlrfﬁcg aEéfag'roanhe It@all%%zarm&&%dq{y the Brunauer-

Sl eve’ accor manuf act uri ng of
Emﬂ'etggﬁleB{%Th'ﬁ%asﬁeT?ﬁ‘fn | ayered | ess defined hexagonal

pl aTed etysalinpr phiedudzg \sican daf@an casisriag eof phiatdiscloturd rmayrdt eharacterized by a
pre@f‘rec‘ @ﬁ?uﬁf@@re@@%tﬁ the Emarna‘ij %Qﬁéﬂn&%&l s%cé ah@as SEMeasIrQ@ by the BET method)
of g5 B0 BT AT P G T B B o e B (o0 e

In addition, the crystalline molecular sieve (after calcination) of this disclosure may be characterized by
the ratio of the external surface area (as measured by the t-plot of BET method) over the total surface area of
preferably less than 0.15, more preferably less than 0.13, or even more preferably less than 0.12.

Electron Diffraction
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The as-synt hesi zed known MCM 22 crystalline materia
di sclosed in Chem Lett. Vol. 32, No. 6, page 542-543

W@ 2088)64by S. H. Lee, C. H Shin, and S. B HonePCT/8S2007/015387
reported as having a particle size of about 0.5 x 0.05
nm and a pl atel et norphol ogy. The SEM i nmage of a
crystalline nolecular sieve of this disclosure is
shown in Fig. 4 and 6. The crystalline nol ecul ar sieve
of this disclosure as shown in (Fig. 4 and 6) has a
crystal norphology of multilayered pl atel et aggregates
wWth a majority, preferably at, | east 50 wt% nore
preferably at least 75 wt% of the crystals of the
crystalline nol ecul ar sieves, having an average
pl aEledteb diffretion i ongefaeene well kagwnlcharagterization ehdhrtiquenfor miterial science. The

elecﬁ&’y §|‘ﬁﬂlc{|dnn@clﬂﬂhg Qlﬁlﬁﬁss&‘ RAVRed ldethih hl}SStmcﬁchll @é&ﬁ@n Chis@Hoghaphy by D. L.

Dorset q’ ‘])x 2 r’é%{s ¥n 1re§isof %Vhl((::'; }/ssilté??omngd F?,r'elgg)ﬁ;éferep?et
pr eT'@r 'ablwma'twel wi el Sgy wcwd Keava MERMFR, lamrw éiompgaisfﬁ Example A) was
hexa@@nalMsHace @foup REmEmy Shit boréimdd£=0a8 Yy g tcad 24,936 . NDIhe Grfjedsion down the [001]

axissihgglglspattQQéin%egg]\a%/ g&?&‘?% dé % 32 ﬁqltuh@&a?akﬁh%s EQ%%%QME selected within a

t1ron Upt
batchpbhin npicreqry sratsagresd wel! vith oqe #RSMEC Ul ar si eve nay be

nmeasur ed by the BrunaseFEmae@yEg(hetro.(BET) net hod
whelxje?’ll Qg:. n%gﬁaﬂgéatsb 84 )f?ﬁ%)gl EFFSZ% gnﬁ]ﬁ’(lﬂlasd’ |9@5f @en@aﬁpﬁg&gg%ﬁlmmble diffraction

ul d ni trogen SUI' ace_area
pealﬁa%f tlﬂf:eseeaézrt% aartﬁfnédk a@r ﬁfgthT rempa)faldzrtnclerfg)m a tilt series of such patterns (Figure 9a)
cleaBy uevaalet thEEpreing ofTthd t-exis (BETY An@athgrogwelwngd, pléved ¢t efthgknown MCM-22

precmw aemAE €9 |’n§ro€@4t£ Ltlra&e@bpyhow@tns a&ide NBpehiNRorgnd ema&n (i.e., discrete
reﬂ?cﬁon %onu%ncaiJ g& msEac f% gq.uo\r.{sie gt'%l“i"ﬁr:ély refiaectlons ’I% rem“:it is .f%nmstentywnh the known

) “measu
FOUEPF);@P%W“M%S'%? witgpthin this edjsctioaf t er cal CI natl on) of
t hi Thépred@iniisat k0 RRYtrdalifrhdibR pitRink Zrost thy/caltinpd efefidl @€ this disclosure were

mogt %n"fvf\orﬁ)"]{l&ﬁ%réﬁ %u‘é&%l@l@ué}\rﬁ%pﬁ)&%ﬁgﬁkﬂﬁdecatchlgd known I\gCM—22 material

terndl Surface areas, as neasure he BET net hod
(°°'B?a’ij'r"‘é Eramply %‘ﬁasé%etﬁﬁ? @bse’ﬁ?"eﬁsé‘r'ﬁ‘ﬁ‘wm@‘f' BytFigure g ppmperns with Figure 8a).
Ampihdy, damrfobrmibe eccpsiopdlepa lphterng agra¢devellt widirthds€) OF qaizingd krlown MCM-22 material
(R 26180)t THI frdnb e Q«Eéﬁ%@ér&s'dﬂﬁlomr&@b‘ Laug (l@EL & Y/-@ dvaf théizn thelr internal agreement
cal ci atlo% % di scl osur go ara terlz ¢ "
was good & o P ‘?‘ﬁ'@veé’xigéer"'ﬂ‘é'r‘ ‘%*lir‘fe und Peé‘é{ee(‘ a r%%%’?s gt patterns T a
phehgmenplegital pprgetz ofrreBET wie priptiet) todheanattgrivelranpthg hevs mpteriad g0 compensate for the
arcélll f€fec@dns 124 ef(ﬁﬂ?ﬁbin)ée bRessidnian:s Qf & calERddan odriell @ialthaterial of this disclosure

(Ex%r%?% .5,t ugecfgz g)eﬁeaﬁg I ?rﬁé/ s%re]a |§$ th rreef{egrogp %l% C%chec’cngp &Q) but also a doubled cell

1277 H e ffract] onEl ectron Faction s
repegt inRifgiregian (er AN FEgH%Pkt eri zat i on t echni ques for
mat &he¢ diffrastinneims Gom Treryshifod mdecullt fidve atthis discldsee jErag)ple 5) indicate that the

basicsunwcgl‘i: m&pe &fnthegrrn%ltlal drﬁél@'nl)t élﬁerﬁcfnpﬁlgtu&f&ule g&ls@a@lﬁr{e%lecular sieve of the

calcm I Poe»{n l&gmlxatﬁ&l E om%aéatlve %igan}pée df)h PWTVﬁl’ tle érlysé'cﬁlér},e érh aecular sieve of this
diSCFh"E're r @ﬂ?’@ﬁ%rﬂ) atiffayse frgmi the CC('SYSFa“f"B rmelestiel [isve Rﬁ@mkmm BIEM-22 material
(cofiipdr@ive Bkan{plamp@ihatollv@ingxedpl € A) was hexagonal , space

gr okll P6/ EE’JH}. taparﬂppeﬁl? )ﬂ MFt edirf’flctlon :livé}ls g%ru%tgchka %\A"ide%ced'%ﬁ/ the arced hkO

In the prOJec |on
cont ai ned2&¥rpd/epht & dediffartion gafjern S,é(ﬁﬁmgta[?a%thaé{éédtchmﬁ upon tilting of
separ at e tpatitermsaseidact ed Wi thin a batch of thin

m cyir v Shalaaleed 4Bkl gpictl, one anot her: R

ﬁlol. I:FéT %r&séadlnrgkniﬁeﬁé ar slgr%l:«% Qe?kl'lo_wl]olﬁtiél%Z n\éﬁWIngglle(ﬁ%rfferatshgrﬁ}ample A), on the other
hanjd Fifad)a| regwdar sstaglrind dlengdtbs c gﬁ'ecdgn‘pa}oaubﬁag adiofdereé_mst@hinpéak@ctions. Electron
dxfﬁct:&n@n&ﬁ@%@fl@ c@ﬁﬁlﬁiﬁ{ M&ecuﬂr phbwtor &fis diftRsr&ExPhNE & would also explain the

-Sgries of such patterns (Figure
]meb%atdéqq%dfhgmrwg({/e‘é;é 4t he spaci ng of the c-axis near 25
A. On the other hand, plotted tllts of the known
MCM 22
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25

precursor (Exanple A) mcrocrystal (Figure 9b) showed
no lattice repeat along c direction (i.e., discrete
wo edoBoud4soONn al ong c*) but instead a conti NUOUSPCT/US2007/015387

streaking of reflections. The result is consistent
with the known Fourier transformof a single unit cell
inthis c direction. The predom nant hkO el ectron
diffraction patterns fromthe cal cined material of
this disclosure were nost conmonly slightly arced
(Figure 8c) although a spot pattern simlar to
cal ci ned knowmn MCM 22 nmaterial_ (conparative Exanple A)
was sonetimes observed as a il Yior impurity (Figure 8b,
conpare W|th Fl gure 8a) Anplitude data fromthe

- ) R Sixtagy eed well with those of

c alS‘}}\tﬂﬁg :ASQQMQ swa%mﬁakalﬁo(naqueo@s lgrgl)othempn%gcngr{‘ HiXtures (synthesis

mlxtgv(é)noaitrsﬁgltfag getlﬁtﬁ)g Ic?mri)rﬁtné f“H‘éﬁes tgqurgwéahet oxﬁg& O&%Bla dtrﬁmég ggents may also be
inclu@edli@ yhe hyxirothampal peactipn agjxtene ez tite pwagselobinflerneiv: theprpdustipntofizmolecular sieve
havidg/¥Re &éé@@sstrﬂéturpathkfﬁﬁm sudh dAreRiNE AINRNONIQPEs6Bn oh QAR Lok et al. entitled

“TheCIQOKer gfc (Brlrg%?c gcu e@ ri)n Mggcuﬁt{la(r) S¥e0 eSﬁlﬂlteE 9’319?%% IFg lmZtemﬁes ?ﬁ 3, October, 1983,

mpensate 1 or t € arce ections
PP- 2@2 192‘) Thr ee d| mensional tilts of the cal ci ned
matadter el cafiponéies sraliectyidethefal tehdtisn cixecé as proper(ybiasdphier one another, the

hydréhenﬁhlglléé’cﬁongl%)xtd}ee}égﬁlkjgé#edSQ qurﬁ)tri'ét@ Q:k})stglgza%tm Ea\@mons Such conditions usually
l ections %‘I“’i direction ( | so a

mvoEﬁé PTat'F%ﬁfetget hydﬁ)tl{e reaftPé é‘}"f“gﬁ t(t g\egéevglFé 8@6"7‘5}"@ EP%H}E \ylgm stirring. Room
tempFhapregiging pfib¢ hydrethdenad repgtiommixhiee is plysdesitableiresomp ins@udesar

Si emer ak cIyE}Elﬁzad'brS&I tﬁbsﬁ%ﬁ)th(ex@éﬁﬁ'ﬁﬂn@n 51)xtljré'1l§ ic@rﬂﬁl&e tikeatystalliBe product may

truct.ur e, of .t e
f.
be re&o?efe% fu o]mr t%e retmﬁimfier off ld}e hédrgtrheng?l rleTcltl%nemm é espFCéar(i’Iy Sfhenhquld c]pntents thereo

Such 1geovery |may Avalvk RESHS mﬂ_fﬁglsmf Bashipe tl(eéq)?sta\tnlﬂ\,gater However, in order to
remdzX aiahi@re Aydesideld weid@rof tHa@ydrotiGinsll réactive niivkie ditdinalie @yselseit Bfoften necessary

to stJu:tshéjér%&stéyFl[ﬁh (eEFS@rE’EDJe%a]éEanQ:‘\ E % e’!t%Odc"é %s%l the presence of oxygen. Such

stalline cular siev he
a calﬁﬂ%/ é)PltrgfumElE 8%(5' YOS PRSI thﬂ)crylstﬂls,[ﬁjféthfs dqe?twtﬁao serves to decompose
and/gy e glize tifej rpsidue € Kicrpgganit dirdvding giet vehidh| may|bq opdhaleqt in the pores of the crystals,
possfhiy RElply AL ion@schilies kikkPihedia. as evi denced by the arced hkO

pat%h%r f staﬁ moﬁecul?]resne(:\)/]; $ahe d|ald(J.»f t]:r %?s%los%pe 91%} F)e Hpared fronF] a hydrothermal

st reaki g al on

reacineT ISy Fet EPige Sy fefra“ia P a"faﬁée ?i’&hme@H(WnW feéw °éP‘6??§'“m cation, an
oxide ofliriveletiement TV @.¢G ralustirain, ki exidrdfeataldant sler@ang YOE.gf kiicon, an organic (R)

dneéfﬂ%%nt’vgv& %c%r@ Bér@éula(‘l(j‘ QMeétalny G/atgx ﬁ\gmbcﬁ'otﬁgmalqgcttdﬂemxture having a
ot her .hand, requl.a ﬂg ong the c
comfsP ot GG BB IPT SR, e Gy D PR 1l

directions. Electron diffradablelVpatterns fromthe

cr ySI@aétén&e nol ECU ar Sl EVGUQFUII nts disclhosure Preferred

\I:)\al 8} VVUUI U al SU €KX dl. hlnl IIU I I LLLSS Ul UdUBIII ”95:‘)-“

fho ng a vrn_uanorn tOlﬂ la¥|r\r\ nf fh

oo T

Hvdr HREYBRl  React i on M xt‘anéQOOQvnt het it mol ecul 835

si ev@H7/H®* of t en pr epar ed quﬂtbmaaqueous nydr ot herOne@.35

reacbHoNOp*Xt ur es [ synt hesi.mimisgt ure(s) |or synt het-ns

GeT (S)M/v6QTPT 1 ST NG| SOUT CES (o1 BPPT OPT T af € OXI d€S g

u yain EYBI I Cbll LLL®) dgCIllb Ilq)y | S0 UU I ”.al UUBU | Ibolllb%

hyrlrnt ar'n'nl eact-on nlnxfnra 'l'znr + ho n rnncon

o)

LAl CIiC P HUJ\.

i_nfl ué‘?‘?ﬁ‘l ng the prpducti an®At WHe np| pmll hr sieve lhsa\"/‘l/%n

t he desRred structure. Whedigmes gtuch i r ecMepdiquat-5 salt(s)

* Tm@eﬁt\@ziosthairm ssaladatedwitiomectiordfgivblgntletshierd souade,
*+ RObHY Ve of H_QEO“RQLa@cuﬁfed%tmé&remh ef:tubaeeslt siEmdvblogicel| ar

'&aeve mSQé lggstl‘ﬁ of S%chlég Itézgc% tgleA?(etw %1 sol’ld tetrahedra?i elemel}t oxide.

t hef q‘iyhﬂS%F'h‘éﬁdth rVE&B trEABHPN X @r 5¥dé°‘bﬁ"6ﬁ e’Fﬂc‘y""rﬁ“X@a a composmon as
disclabeid fin Dab& \ANDE DB Y OF @ ar ratio without correction of trivalent element source ranges from about
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hydr ot hermal reaction mxture is subjected to
appropriate crystallization conditions. Such
waeoondiotd4ems usual Iy invol ve heating of the hydrOr/hsroned15387
reaction mxture to an el evated tenperature possibly
with stirring. Roomtenperature aging of the
hydr ot hermal reaction mxture is also desirable in
some instances. After the crystallization of the
hydr ot hermal reaction mxture is conplete, the
crystalline product may be recovered fromthe
remai nder of the hydrothernal L eaction m xture,
especially the liquid content’s ihereof. Such recovery
may involve filtering the crystals and washi ng these
0.00¢ rtoy aitont G59veind/br QIat Y, mdttim waie evith cpimectendi trivatgntredemgytesotrpparanges from about
0.0 dub& oupdesi red reS| due of the hydr ot her rral reacti on
fro s often, nec

s u)lr;f.lge rfellq[v\wgrgl—:l %2 & ar 26105 (\\Ht!hzﬂ}] c?rrectlon o trvgieit & S l}lt sov.ircezjare useful lower

erat'tre" cal'
OH'gY @y molayratig 0 @igut qg@g;gpxmf)pm[ahmtq@eptrsegeq) digitgfor @Rvg@hodlments as disclosed

in TObIE Nr1:@.00 8 oozt d0S) 0.0 | @edt, 0B51t0.1N0L, (D33|a1)d 0. SN DREBNWAELOH : YO, molar ratios
(w:tgqu @géeht?oncorf}/ré't/a%lu e‘len’l% squJgé)Sﬁret Js@l% I?E O}?‘l rﬁo@gr\fﬁé_(gvghout correction of

or OXI he resi e or ni c
trlvqjqnf @@Pqnﬁ@ug@émltsml tleeﬁe Wdﬁ@ntéé%qxif&ée& ip ﬁ' attkhgl Bg?,é)SSSOQ.SI, 0.5, 04, 0.3,
0.2 triieD. C I RtGH Y0, poks rabd Ywidoaiepydcrien dfouvaxCiamregesosicd) édsally falls in a range
bet\teiaﬁgr@lone ofTﬁbeabG\Veyrﬁ'etn@&nleéi B@eﬁm.{% QHA z@tg' or$e| (ﬁ‘\’l@ aBERk ! %{ehlﬁjnecﬂfpper limits, so long

as tﬁ eg(\sller %SC' ol%lél B&agrgg S?ﬂagfo Fuhgppg Oﬁ léglgméﬁ-l ] drérroo ar ratl Iwuhout correction of
trival¢nk glema  sewred) hmaygteapresey) in aa. eglountsr@@glqgnfr@p Orj)gt é.‘S §|5Q|m one embodiment,
alteiﬁaﬂi\legrﬂhm a0 %It utiGhy 6.1 io\()a Qﬁhaﬁ\le@lmmfror%() 1 & @4 in another embodiment.

al uxﬁ\en omw,%rbﬂcﬁ mo?a cﬁw‘%ﬁ g%neec on %lf @UEEH& ﬁleen?s&%ce) are useful lower OH"

con
anﬁcléar ﬁzal‘ot(prvgm pca’cht};ondé’élé‘faﬂeb%fdemeah@uwa} ]gplts fioh@ese embodlments as disclosed in
Tableydii: 00be 10082, 0raeaaLd 100.02YI005L0.8 KPR 03 Nghd D.3S0MEOBIEWINOHTYD, molar ratios

(wn%%&%n&fof ma@mr e@eHeQ%oQ’ge Ql)éluga@lﬁ ’up)yé’l‘ bh* ‘P'O;I rh@ar rmol (Q'W\ E@rection of trivalent

eler&eél gbﬂ[cg)tlgrats\xﬁr thes%mquIWTta?F cg%c Olsqdll‘l/i? éenY{ § r‘?ﬁ’l’?t 0.31, 0.3, 0.2 and 0.1. The
OHg Yy rodar ratio (Witheco@efTioye) tofalentgleamentpaprics) ideallydellsdn xgnge between any one of the
aboW-hEHRidhedAOWeF ARttt SHA 20§ ohd df\iR MBBYe-rRdnGERM LipRP Lt BE so IHiig" KL lower limit is

less\Qﬁan%r Eciugjlg ?‘g n;gpe{]l\l\r%nr are Tls\e(g drnoletc’r rQ%‘;(@g):%Pre{tﬂg gﬁé\ﬁ{'a%m eleqxent source) may

e B o oS FRISHE FEACOP bR ooy tr}eémf’?ﬂimwaf*%swfé?'h%?‘ 0 0.3, alternatively
0.1 rogB; hltennativedvani Groid 00 00PRSIntan@ier esbodingwl osed i n Tabl e )

VI Ttlp@rym AeYQolg&laarSIe%aFnthnéNo‘f nlgyhlsg&ﬁfeeﬁw Qﬁnﬁflvely be prepared from a
hyd Ievazll th oenI erreum csourlce ranig Eal al or aaleglfllt Qe meta{) M), e.g., sodium or
il Goasie R PP T & Wi'P'R 20T &Rt (On o2~
potgsfiumy qatier, empxidt eteimtlens gamens X; aisg ebmﬁwummmabﬁéﬁ ofgfetg@alent glement Y, eg.,
silicdBOdht orfanZAR) dhetihOdgeM)VhddinaBkl O phrlibuddrlyl RickiBa, 4ot WdidUthe hydrothermal
rea%%é\é‘nr%&%_ﬁagv%g c%oﬁﬁ&nfemtter%L %ir@(p {] at?o%l&' &?c}es %tﬁmlﬁ% iHlemo ranges:

out correction
trival ent el ement source) |idft%Vfor these enbodlnents

as digedc@ped 1n Tabl e VI: Ouyedddi, 0.002, [0. 005, Orrékdrred

.U. Uz, Y&;/R:b U. J. U. A., U 1) IOﬁngf"rgtybb |ne TOI I OWI nlgs(sl‘l

AV/a's ]

YOz rat-os—{wthout—cor bI.IUII tr+vaten
el eneH d/vp-lr ce) are useful ]FP RQ@ oH ol a_r__p_a_é_k_sg_—_

(wi t HOWt YOS rectiof of trivAiRt el errent source) 9-7-2

[ i m @QHAe:*t hese erfbodi nent 9.742 di-scl osgd i n Tabl ®@8-¥ :

0.59, O, 0.51, 0.5, 0.4,06013 0.2 and 0.1. Theo.OH

.YU& TTR)Y%' I'a[IO (\1 TnOU[ C&Bd‘lefllon or [I'Ival engo1-0.5

eterent ALy tearTy et f a—t .allg between gl ”
onhe. o =1a¥a s ' L im-ts land ARy nnn of
above- ne oned as Ysdiquagsail)

¥ Tl‘ff ‘Pr‘i*t’ YPs°fI”éSf§Wt'hCaH"‘6‘Fd étj‘h‘é’l"e‘f“(?“ Pﬂé"%ﬁﬂb‘é?‘“q“T RS The OH
** TREQRH Mpd AT thisabiv @& chldliterOwithoGi@biireén @irivalienttefemvials@mde.
el ement source) nmay be present in an anount rangi ng
from0.00 1 to 0,59 in one enbodi nent, alternatively
0.01 to 0.5, alternatively 0.1 to 0.5, alternatively
and fromO0.1 to 0.4 in another enbodi nent.
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The followng OH':YOQ2 nolar ratios (wth correction of
trivalent elenment source) are useful |ower OH' :YQ2
worRioaniass i o (wWith correction of trival ent el eP€NUS2007/015387
source) limts for these enbodi ments as disclosed in
Table VI: 0.001, 0.002, 0.005, 0.01, 0.02, 0.05, 0.1,
0.2, 0.3, and 0.35. The following OH : YO2 nolar ratios
(with correction of trivalent el enent source) are
useful upper OH :YO nolar ratio (wth correction of
trivalent elenent source) limts for these enbodi nents
as disclosed in Table VI: 0.3 3 0.35, 0.31, 0.3, 0.2
and 0.1. The OH :YO2 nolar ratio (with correction of
trivalent elenent source) ideally falls in a range
**+*The tvaigktrpeeny (o9 obedtihmseiton vhe-weisht df e selid testakedrdl ¢lemansoxide.
an q-‘oa'ﬂiéseoé‘rﬁ)oﬁlfmeﬁtb th@rb&‘d@rom}ithx@ r}'&dh}ldﬂﬂﬁﬁndl Ird¥ttlof ,ha®ifly a composition as

disc oseg 9n iilsbl ﬁ tlhel_ﬁﬁ[ (gﬁ& nv& ra lOlwel guttc rar‘eﬂ:tn%)nr ofetﬂva"f‘ent elemenpsoohlrce ranges from

ar corre
aboqgf) 7ﬂ fq q]ag_lptélnapd/eq the@HY Yo mo@él)atlwyh Eﬂ?reﬁﬂ’c’é S iivalpry elgment source ranges from

abod 0B Rtabs@Pgi Ng from 0. 001 to 0.39 in one enbodi nent,

al tﬁIeQé\Iova ldf—l p‘i’ %er(ng' rgiog’?mth@llttc%&%n o\f‘?rjiv\éleﬁ eilemt:rg sgm%) are useful lower

alternati v In
OH ¥ BoHP AR (WTtH(éut eqrgpgttoamf trjyalentslement;sayreed i @{}refo&ﬁ{ disqlogyre processes: 0.74,
0.7706.78, 2i88, (CHOs € hreisiLy. Fharfeitovaihg @HN AL welayrabies (pitigpasogection offrivalent element

sour@e) Q)’edk%h@ Q'r@ll/ ﬁ(@@%lapHmm(%ﬁh'dﬁtecoﬁ-%gﬁbmnngerﬁ QI &8 Sourle) limits for all

dlscgé%r%grgi:eaﬁ az' I nel f? ﬂr 221 (gg % rite a§ 9 Y’Oélmo(iiar ra}tlogthhout correction of
trlvaéengelemea; wmcﬁuﬁqallyﬂﬁlllbm |ad@1ggf)etw@p p@vg]e@ﬁthe eboxprpptioned lower limits and any
one 8f @e aboSé hbGioRed ugper A@REd Bnd Bthelbw@ Citritngle iR tor equal to the upper limit. The

OH'hﬁE) cl;lgfr;t r(lepochoprggnglk gfl'{rn%ﬁenyele(ijn%%csﬁtlurps %ay gg}qesmgnearn’amount ranging from

"reaction mxture
0.744g rﬁjbg‘i’et"l"t?ﬁd‘mF’ﬁ empy <088 Rerlr et el Odf “’dx?‘fi@’é“vem apd, frpm 0-8 to 1.1 in
anothbrembalihomi ng ranges: Table V * The OHV YO2 of this

r owe&omu@%@ﬁ ¥4, m;rbatfapwuﬁ Qme@{bnq;fnrnmw@ﬂeﬁa& so%.lrmmseml lower OH'

R e
0.66)817 ghit5, Hat: @8hit! At 99 Theffoligwing OHY %S’éﬂ?r O'WO% (with ggetegifpn obfrivalent element
soufcbyCars Qdekulll upgt r(ﬂh’edO@hola} BB MvitD ¥dr@eion k@ riridalR@S @ement source) limits for all

d:sc?oQQQ?JoE‘é?@%ﬁ Y\@qrh | ?aiczt Il Od‘b md)é%url‘ﬁe E)Qr/ YBYFABIQJ lg&);mlj correction of trivalent

avin nposition as_di scl osed
clergp SouER e /HCD 3 FBPAFTEER 17 O SH PG HPRRSEY [gHedfris and any one of he
abote-menaibied iprel Bnignto bukscie lown daé if kesmhaalooedual(o fid upper limit. The OHY YO,

monamw (wWhth l@&ﬁéétwn otfnﬁalwem@ sme%ayr&tdr@emnun aﬁ‘em eagglh@mo,n 0.74 t0 2 in
lva O rce. ra
onea%u{mint aTltﬁlgatf E/ a&wa r& tf)a P al?e a%ve? fnd f%’chm 0% to 1.1 in another

emiodimegict i on of tri vaI ent el ement sour ce) are usef ul
| owehe EXMNaNY(EPmoBduF siedd mteljaMof Ot HisQafeeniy aRmatively be prepared from a

hyd‘JtlleM@all qutbtlo%l .%&‘RJ?J c&gwlrgggloul'cleﬁhit §lk£lp Br Qilldllmgle&m 91§Hf ﬁvl), e.g., sodium or

processes.

Potaspimf Gl {f ﬁ@d@f\f"v@ﬁ“ AP % &€ 6&‘mcw‘t A ﬂ’f'dec‘@frtftéad‘tlf"é glement Y, e.g.
silioh, dnrdryaalceR) disdcamprgentsivuricdyr more purseflaly deppbed, @d\vaEthe hydrothermal
readiih ﬁfxtJr@ita'vﬂo b %lﬁd@glﬁn &Q&E@Sftmma{ﬂfs of b:lidea | vBMtn 1! BBt ranges:
source) limts for all discl ’ga%“%ﬁ processes: 2, 1.6,
1.4, 1.3, 12109and0 e OHV Y2 nolar ratio

(W t hRedctamyor rect i o of trivakeawt el ement| sour ce)Preferred

rdeal¥y, kg TS Tn alrange hetdw@ikyany ong of the sss

above: r8—7‘lY|d ored—tower—ti mts %IU any ongof—the

Aahnvn nnr\nl i [ L ana. . ad +ha | s

MUUV\I I LAY UPr \zl 1 I III l Q QU 1 Ully AV C1TC 1 UVV$I

i m tOHéYPhqq thanlor _equal p(H % he_unner! limt

OHV YOl ar rati g (vvlthout’OQio?rrection of trival @ht

el emenk/yspur ce) may be presestl-in an angunt rangpAgo.s

from Oseéde»t0 2 Tn gne enbodlfzeide, alternatively Qs8t%o

2 —arternattvery 0.8 10 ol @l &8RRG VeTy| ant L A BFais)

1

to—t—t—+tranother—enbodrnent—The—fottowng—Sv—rc2
nolar ratios (with correction of trival ent el enent
source) are useful |ower OH
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/| YO2 nolar ratio (wth correction of trival ent
el ement source) |limts for all disclosure processes:

w0284/01a565, 0.66, 0.7, 0.75, 0.80, 0.90, 1 anPCTUS2007/015387
The followng OHV YO2 nolar ratios (with correction of
trivalent el enent source) are useful upper OHV YO2
nmolar ratio (wWth correction of trivalent el enent
source) limts for all disclosure processes: 2, 1.6,
1.4, 1.3, 1.2, 1, 0,9 and 0.8. The OHV YO2 nolar ratio
(with correction of trivalent el enent source) ideally
falls in a range between any one of the
above-mentioned |ower |imts dhd any one of the
above-nentioned upper limts, so long as the | ower

* THel OH YO}, 8f thi® &8v it brdunla@d with) bra it otrérgionigfjdvaleht efentent sdipe.

**TWelQﬁ%rEgﬂl (@v(% @Eée@ ls(b\‘MeEI !'% tﬁ@&é@\@ Bf @@soﬁé tetrmeyrgll eeement oxide.

el ene sour esen .

Fr ORI 15 Ypiob BT LA Rt BPTA TVEI oo ghs n commerial
use-@r, degeribeglrin ik ligwiuye, & vBaytie nlerhoabfrematlmﬁélﬂy synthgsis mxiwe. 8

to ¥.ida kdavaltt Jﬂ&r‘enﬁsmé&&i B Groupd 814 bR Bdrlotii @able of the Elements, such as

silico mo| e é’}l ae[‘m%lurenvererfr?gb snlacon olf stmme Semﬁ&d(‘?{gén (HJ tﬁls Iﬂﬁﬂxmsum, the source of YO,
al ferh ey epar ed "he act i

compisep gplid YM@&M*WO%& rve/egohéf‘f Oatnk%?/er ‘°GP‘at¥It'P@msﬁbP’@’3F‘t°ﬁ this disclosure.
WhereY @ is {ila, th€usg of a 526 kdilfe OdntdOigaBTerabiTy aboat 30 %o sallil sDixa, e@., silica sold by

Deoqgsa Rxgdey %géc rF\ln@ﬁQ’Bsnl)Sr Usrafit (a p@éc%t@&l %ra)amlcgéhlgﬁcomammg about 90 wt%

Setraval ent ement n, an or

mhca} Iaxémuf(wg C%{B@ﬁltsuSpﬁ'@foé |°F]%i'f'°la eﬁcﬁnr'x%le ﬁ%rsﬂdd)eﬂcgg:ra )Pawsogl IEZ\der the trade name
Ludde e HiSlidd precipithteddy drated Slﬁecowumoah@r $iaWvt % silirataboyy 6 wt% free H,O and about

4.5 st b€ Hie ¥t mraaoncaqmmgta Ipsmele 728 Jf%ﬁd'ﬁ'ﬁo o mm)efamg drf38at formation from

OXI gw.ng T o
the %r}g Prv}nerabq); therer}ore t% cu1 €. E 2 dJl urce corﬁalins abfmt 30 wt% solid YO., e.g.,

s"-qeofmqu pyRfegply PPQ“V‘&Q w{t solifl brfee-s¥ige- cTé*.e sewrcping sifjeqngppy also be a silicate,
e.g.pRrali@nineaiifidte, of 2 eeRtkyi Gthhasee on t he wei ght of the

sol Ilr{jaatdﬁ]:ol:lﬁuﬁmg&ﬁrkcn%l ngtﬂlsg&ugethc Gl?rccsg’fupéeg‘on%fnsgs Qad of the tetravalent

various elenents required in t f1nal product may be
e'e"é“r‘i‘y(vafwﬁ?o‘%% 'y sHice difriicR fodice fae GSF“:B@%‘EH bed in the
| i t & iaturielenngemay seiderd it Hérdupe f3- 131 o plzer Reriodin Talfle phtbe Elements, such as

. alu@iivh) m@%ﬁbomnxatnuxoﬁrron\énﬁ/ﬁr AlltA! frévabig Atmale MR tosel B &i® e g., aluminum,

is pﬁferg%l%lg%%um sHiI;Bhate ot %yr&?at eaqumgl%l Bth-gg Qltugmgll:t stnnges |?clude bfior example, other

ger nani um pre Y
watgfso[ule Flumityms it %q%aﬁuwwmesor@f' alkﬁr'ge §igs @lugdiifeisoprqpegxide, or aluminum
meiﬁbélgCl&tl&ffor?ﬁ@clﬂﬂm'prl ses solid YO2, preferably about 30

of (J/‘;Tﬁ?LIkQ: g Sgkahrlaarg‘r gl%l élQnegpIs%Hﬁn{a us@f Mﬁtuﬂll sddi LQ.P' Gt‘éssnum calcium, or

e T G B U AT AR PP AT b SN S RS ! exice, mew
chlgridej mesal fwoide; metal sulfate, snﬁtad niypte D guesal glumingter Thehwdiumggerce advantageously
beufgagm.sm A98rosid or@bdildh hibambt. Tha aREIEGEPI ha3taBb be EPlaceyl bfl BinBBnium (NH,") or
Ilal‘e?n"i‘s ggngl %Hgma@%t 90 Wt % silica), an aqueous

ol dar”s spenS| on of silica, for exanE)I e one sold
by (8 6 DAY GRMIS-PRE 1 AU¥On & e MtBeRoLG e from @ ow value
of ¢.e01p petradlyt Gliednchyttibadle @.15toCGR higiomelad o WY mdfoeitly 3.7andtdbbionally 0.5. The

M: %J Ie%aM f‘?i@o H)E)laxGram %ézrll Qﬁls }i"zpraa&dcdtﬂgﬂyﬁg ﬂny%oﬁ%uf{&nglg Uﬂ?e above-mentioned
rati on an parlceS|zeo abou
lowgy an(SWS¥h8ﬁ3°Vf 5\‘7'3?"%“8\’%; "f"&%“? ornmation fromthe above
m xthusome embedimentsoifyhis dibrigsert.chetlQ: W@, VR H2@ S moly Fatig ganges from a low
vale QBT CRefcRARY 3] AA8 optitaslly 1800 Wh#hSalié 6k 16680, prefe@bly 5800, hréidbptionally 500. The
Hz@Qpﬁ m)r elilgﬂé Bermogr ¥atab1 uah' éqls\% % l%QJe c%mg%%g ?nygcmnbmatlon of the above-

source o
megtioged ‘O%ﬁa‘%ﬂ(ﬁﬂ afnd thw?@rm%‘r*?weeb*g*eva'%f(s)a t et raal kyI
or t mes DI at aslat ntiaddihbitchatctiontfodvalmntismat sdudelas used in this disclosure

doegl hé&k&lﬁ:\! rcgnecacn.eoféaw fCefe RbctidmixhRORE hﬁﬁahea.smea@tﬁont R& calculated based on
the %citzrl kgb&?ﬁ‘é ﬁ'g%g Bo t‘nes e?ctlgn r&nxgx&e(%r h rotsherma? {ehctlo ?wnd%d by the total mole of

el ement selected from G oups 3-13 of the Peri odi c

Tabl e of the Elenments, such as al um num and/or boron,
and/or iron and/or gallium preferably alum num The
source O X203, e.g., alum num
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is preferably alum num sul phate or hydrated al um na.

O her al um num sources include, for exanple, other
wowtsni@sé ubl e al um num salts, sodi um al um nat BCT/0820aT1015387

al koxi de, e.g., alum numisopropoxide, or alum num

nmetal, e.g., in the formof chips. The alkali or

al kali earth netal elenent is advantageously lithium

sodi um potassium cal cium or magnesium The source

of alkali or alkali earth nmetal elenment is

advant ageously being nmetal oxide, metal chloride,

nmetal fluoride, netal sulfate, netal nitrate, or netal

al uni nate. The sodi um sour ce -ddvant ageously being

sodi um hydroxi de or sodium al um nate. The al kali mnetal
Y eMa¢ntah&ied he th@[ﬂéa&&ﬁdmbyxreamTDWdtbﬁhe(nNH rdactidn. iThg hydroxide (OH’) source is
adva%%géog% gmll%eta o)gde' e. al B.yé) ‘r@"&"%%d)%,o IFpOSQ'IIﬁy combination thereof; alkali

Iments of this disclosure

e 1t AH, SR Eoa ol 55 o wbiaicl 2 ammorim
hydrokigé, @lkalbbayth Gne@l 9xidenelz.oBxd, dfed), £50,(BrQ,, BaCp RaD.vir gy apmbigetion thereof; alkali
eartlptnetgl Qﬂdrd&fd@f@é %’(d]—l)} Mﬁ@dl) Bh b@l‘?zab}(MHQ @(OEHGR%NQZO%W combination

ther%o(g ?Pb( deé/?l ?{d‘%ﬂg&gg %anﬁalemgrht sgcfctetdﬁreoma rlou s 3nl 7g%nciaeir$cém1bmatnon thereof; and
orgapig| hydroxiyle(Rrrdcht 43 auatisoraemoRim *wﬁreﬁd%s)gfwd%%efs%ﬂylc tqmpplate (R) used in the
synth@Re enbodi nents of this disclosure, the H2G YO 2,

e gThe é_ll?f m%égg dth c%éc@on o@Fgg@ntfeﬂe:th goul‘cgy\és\[l?eld lljnethlgfilsclosure include

1, tlona h val ue of
corri(@le@@f aﬁ? étf g1|e dEﬂCSP"S'@Ub"e g’ﬁ ay%ﬁgqnaﬂdﬁcymsdbe o f OH" after correction is
calchi2@ bSCﬁsbtreetn@ thret-B@esSheGnatodfarivateat dlamentl@athel trjvaiieat dlgnenhsoerce is supplied in

the fo@rﬂ Q€ s RIS ih %eaﬁ%r&ﬁmr %tﬁl) Q:r&mexe {oﬁemﬂlb QY ﬁﬁiﬁfﬂdh QR4 to the reaction

mlxt'.lﬁe fotﬁ}ll u(%lé%%%ﬁfag‘tlronr ’gl{el 3 (WI tnhoéaa tratlogwnh cc?'rectlon 0? %lvglsgt ‘element source) is,
thergfiorey enllquipted dhssdeontthas ol melp Adwdredde #fisr eorregtion) diviieddiyrthe total mole of ¥
elentHAERIARIAD thie RGEtioe ixG@E foe Rdrdmermidl reagtionl i N t he reaction

m thgsro%c e%homg[s%tflﬂﬁsr {T&Eos*rgq}q d)lQ'n(O I &g I %HgﬁbCHnglI lgﬁjo ranges from a low

base

roxi de
valye 0509 o ArefiaRby (04 aﬂswptwﬂ\y&t'hérwh s 6L £ QAP grggprionally 0.5 The
OHt Y@, te@t, aPH 1$ish.emaérYragd édvalivt fatid thea range tehreprismaciany gpmbination of the above-

merﬁ"bﬁgdl{'(;v@vaﬁ&fs) QMQ{CQBMIMOnEcﬂﬁQIJaQ@s(S)The hydr oxi de (OH")

SOu Ceﬂé%'@e P@ [%ﬁ%%‘? ‘e%s 31'._1\[[" EgaNor ar%‘.xaméth%gl %g%ntanedlamm:um (Meg-
dquah@rseb,fe g. afﬂ%ad'quatﬁeia!il‘)f hyi@qxgim ﬁl@rld@ bgomldeLflmde NHG“I sulfate, phosphate, or

anylfBdrelefbt. CsOH, FrOH, or any conbination thereof;
ammp WOQ J?t%a&gé‘lt dtﬁe dﬁéehl‘ﬁj %%g%q{ tlshse[zgtgcalfroxq)ﬁlledemupeccgmstmg of Meg-diquat-5

dlbrf)wéireel\df(,-dnc&nfitRSacil fl:hIOélgF tWF"-ﬁ@fa‘oﬁs drﬂfali)%axﬁ\/lageé: quélt Sgdnodiggrlﬁ_bd?uaté dihydroxide,
Medj(.@H) ulf@a (DelydiquaSy (ditijale, Be(didpts, hRE(X@H) Bromige, é»ﬁafdlquat-S hydroxide
chl&ﬂm@-@tqhﬁﬂ h@h\'@flwﬁmn&xiﬂd&(@%t&)ﬁydhﬂ@é ¥idel M & Miqodt-5RpYtoxide nitrate, Meg-
dlqttaﬁg lﬁe de%romdc? { Eld 6-(§|qua Shdor (= Mes%nqgﬁtaSrWuo‘r;Qemgh Qea'i\)leé-[l]lquat 5 fluoride

quar
mtra?n%wdmﬁetﬁfb\%éﬁgbm éf) eh%fabiF @' f"dtS‘Fd‘é‘iﬂdlfl“TtérfB‘l°%\‘¥eé“"a‘° Meg-diquat-
5 ioflid} biosield, MQ-didua-sdyatbitkesirse, ankhey Ohitré@Rraedl ar ratio
( WI tAh“a&& Fﬂ?c@il:né @Qcogfanﬁ [hla }f:%lilﬁ:pauaﬁtg' %ﬁﬁpgynﬁ%rﬁg):ryéé\lhﬂé%cular sieve is the

dlsclosure i ncl ude correct
s uBL P TSR TR (RSP B RoE Yar T enB eI PRy drcing agent i
gengrhllyOHe maoftt expengivg reeedni(orin iths lUéfIOt*:lerrnat eebtiby mixgdye phwenyrrgystalline molecular
s:eJeh r’I@l@ lJWem abrfdBnt @lﬂﬁ d(i}factnhé haead RNhe BldRRARal (dattioh Mxture (low R:YOy; e.g.,
RS q enlt q-t II;rE er the S rlljarlcelec Sl"arsm:%p rc|>dec(:jdI n the form of
éal"fc’ BIRRY M RAAPGTT J& MRYEN e netal ) fromthe
t ot &1 soms|embetimenshf o ‘ﬂ%f'%‘ﬂ@lé‘éf R:¥Op; h’é R POIfF AfORRgeETom a low value
of §.a, pry@rably vasn@mb op@@menyl N .10 4 high Qdue MQ.0yPleirabiyad.5,@nd optionally 0.15. The

R: \Xd’zvj Jg] l@glbr ﬁ\gﬁ} lgtrl) iggaH;l Falllyﬂlaggh%e Qn%ﬁ%% a@QMﬁ&%}mr{ Sfithe above-mentioned low
| her'ef or e, % E‘{? % on the total nole of
Va‘ﬁ&*&?‘lﬁ’%i“’oﬁ@°éﬁr'?eéf‘°"8 PERERYYR di vi ded by the total nole
of Y elenent added to the reaction m xture for
hydr ot her mal reacti on.
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In sone enbodi nents of this disclosure, the OH :YQ2,

e.g., OH:SI 2 nolar ratio ranges froma | ow val ue of
W@ 208/0164p6 ef erably 0.01, and optionally 0.1, tBCHUKI0GN015387

value of 2.0, preferably 1, and optionally 0.5. The OH

Y2, e.g., OH:SIi2 nolar ratio ideally falls in a

range conprising any conbi nati on of the abovenentioned

| ow val ue(s) and the above-nentioned hi gh val ues(s).

Directing agent R conprises at |east one of

N, N, N, N N N - hexanet hyl -1, 5- pent anedi am ni um ( Me6-

diquat-5) salt, e.g., Me6-di quat -5 salt of hydroxide,

chloride, bromde, fluoride, nitrate, sulfate,

phosphate, or any mxture thereof. In sone enbodi nent,

t heltdionldde irqatized gfenthe Rydrathegrd! erattion migereqninengytsseapbe supplied by more than
one g&fﬁcﬁ el H'}'groﬂnérrrhz(béadaibxqHﬂ&ure'scddibbrpﬂmréﬁﬁlthyﬂaatcﬁi\iw%tcoﬁmuously Crystal size

IC

and arystalljlgagllm ?R}E I\/Fgus cnafgtul?t %ol%éuf r ls'lig:)\zreI q'%-\ éclcgureqn%?tvgg with the nature of the
hydpgfiefmpl '@aC“R‘EBD‘&"?ﬁE‘H{lWS" o HTetcfyéfPlézat‘Wm@P?ﬂﬁ at -5
hy drtawil de uldieBtoodl 8y a pagontkillddin-the &y thatoké eh@rthedid mbdkehaving a composition

w1th||\;4pg\ q’oﬂt“@‘xge@ ap%ﬂ:‘h&é& Q)%vef 1111&19%’ JhQQhe sM?thesg d@k‘tﬁlte 55thc product of mlxmg adding,

reacap% Brgl%(yl agy F’IF&H‘IB Pf ;H%VKB]ixg()s'Lﬁk)CPénlxwewktﬁveh FHO‘*UICU’G?? %Pé'lposmon ‘within the molar
range$) lao Hisohesed MaGe.dihgreddud of Imiging, dddingy ddacting, deby- zhly queats- & providing such a
mlx{ulrélrﬁaf &lﬁ)aﬁ hctt E&It:ﬁn mmﬁmﬁ ln @En‘t@wlﬁzh |thQ rsj/rﬁieesnp Fn%rgﬁas prepared The product of
mnxmgt in%, req\}erég gr lal an%r me%ns o aroxdngm% ?ugirmna |xt9rl|é/gntn§y dev(e:n cogta‘an rgacnon product of
indigicpingesdinnie WBANGhe SARESE MKUHTE YELREPEred REPBHE, adAng:atafl@& or by any means of
prodadihgakh agixtdae cost and the product quality of the

SynbEﬁo%h tﬁ%hﬁa emﬁ éLJtlhrprglx[cHPJ s&%;%m §ée§¥r§st %)[53 Ittl%jl@ell known that seeding a

mo F{:Weveesylgthems ang{xr%%re%fgptafrh%f a"(“F 5_’rale efrfa?iéefgr ?’@E‘P%/ choa@:élﬁrtg the particle size
of thesprgbienaiiding theveed1fos in @xpierignplae, paaletdnyt syshesisypntl fingproving the proportion

of dedEthtahﬁromle uft&t@&; ﬂra‘ﬂ‘l@w@k@déﬁﬁ séife dHRONimEHAtY §r{tﬁL hikddBure, the synthesis of the

crysgemmé Cr?qlc%glars sdeVﬁ ﬁaﬂlltfi[ﬁ% LX’]i‘\]E Ip efeﬂ r%ﬁ%oto ra%oué% w ng, rﬁr%(?rﬂ)ly about 1 to about 5
w4, |sead) cCRIsSRased oytotal weiglit CpteyaiEd! clempit @yide fekge siipg Qf)@? hydsethermal reaction
mixkirelal nol ecul ar si eve produced. In sone enbodi nents of

thi %Slgdhf ﬂe%§e‘dfn? Ql? alR fxmhe S'htgesls SR’] §% glhé@rle%helre%te& c<)1re used In general

ranges rom.a Va ue of . , era
any(fm %Hﬁlcpﬁtalﬁ"ﬂma%r@l 'aayhtfeg'f’fﬁ{} a fﬁcémﬁf% EY"@CS'f)?'b‘X%?eﬂ'kﬂhgfe
Cry@talizatigndomdppbnsonal |y 0.15. The RYQ2; e.g., RS X

ol @f’ysfaﬁ&étﬁn bﬂlﬁ@kr{yé(allﬁrﬁlnllo&cblﬁ‘r sfevd &nﬁ?dlg@m& = lﬂ:g:aﬁ&yout at either static or

stlrreﬁ cond lon m a reachr vessel SF]C%\égforrTg%mgfg augoc{afes ﬁhe tc}%zg (UE)e)ful range of temperatures for

d
crys‘tng‘qap%@ ff%fbotnlc‘l)g)%%@r Hetoms for a distei yHicignikior eystallization to occur at the
temperaq)erueemt &g.Casm bigus Up@ir koetholn BodBdues, bin@nally vEth@iktiGeof 0-1000 rotation per
mmu ?E?mr l%i‘@;%l?%e rraﬁg%%HeH&rm%st fUlr &ys&ﬁﬁatpﬁ 1J)FFo%'p;§BB§tq4O°C to about 180°C for

A AT P O (A
optighdly evith higitahipnsof @144 RBMuUr e may vary with the nature of

t he Thyehret, I&@rdmlalsra@@&barm oo kHenRuia R 9&¥&Qreanﬂwtﬂ?&cdure may include an
agmpgeaég% L elg er tﬁtrc;oo rﬁppe?ahure zagfé} ?{ a;%ref%,\rﬁﬁlll;ll, r{l%c{e]:ra? gf etlevatfd terXperature before the
hydﬁﬁlﬁnﬁ@ traat@gmp @SQrpthwal\magtwprp af |ere ﬁlﬁyamd tqnm@élse ke latter may include a period
of HAREIWS agliRheBorManpelaial t he synthesis mixture is

the r?g( 8’%“}9 ‘me% héjmggre?:l:ﬁggi's @&ledroﬁﬁ&%ﬁg ’typg bof %Yt?{ﬁn% g., stirring or rotating

I'OVI suc m Xt ur

the FSE] JBEu ARETATRLARBIETERR U 1 P P EEAn? paA B Qo about 1000 RPM,
prefirdlydeosdtoalrov400 RPiye pr oduct of m xi ng, addi ng,

I eagy o emBbdiRdhtsARY ch R anlecﬂErQ)é.béjd.)frﬂlgs S58d3urd islth ¥IAW-82 family material.

In son*Ye refemyem%génmgn(?s haeI crr] slapx(rjnla Ynlopyu%f; SleV %l & t l% ure gorgnptn?eg at least one of
SYNtHesi s Mokt ure Pre pro S m XIrng.,

addlng, reacting, or by any nmeans of prOV|d|ng such a
m xture, nmay even contain reaction product of

i ndi vi dual ingredients when the synthesis m xture was
prepared by m xi ng, adding, reacting, or by any neans
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provi ding such a m xture. Optionally the hydrothernal

reaction m xture may contain seed crystals. It is well
whp@sniddbat seedi ng a nol ecul ar si eve synt hesi BCTUK1007/€15387

frequently has beneficial effects, for exanple in

controlling the particle size of the product, avoiding

the need for an organic tenplate, accelerating

synthesis, and inproving the proportion of product

that is of the intended framework type. In sone

enbodi nents of this disclosure, the synthesis of the

crystalline nol ecul ar sieve |§ facilitated by the

presence of 0 to about 25 wt % preferably about 1 to

about 5 wt % seed crystals based on total weight of
MCieRr MEMHIa MCM-6drem intepgrpvakb-pliase of MCMi22i angdlpr MCM-#fig and/or MCM-56, or a mix

phaéaxﬂmemrmmm&g Qrm/dﬂM@W—B@ Usual Iy the seedi ng

\(;\Arq)e/'?l} (iieece{a%lsrleeve %@géu% rsnytﬂ ét?lg 1S ma n}u][tﬁer be ][tra’]ﬁ washeed with water, and/or

drie¢; r%wwqalilmmn*atuéqr isigre f?aswdthy %@f‘l@#ﬂon 2y e irgePYeaRd] A subjected for further
treaféit) BREG 125, RA-ckdAhgh ¥th pAMBERIumCEauNGS &.4.) Zdhéndiin Gedrehide] @AMonium nitrate,

amnﬁ;}{lﬁxt glo 11! %Mngtnurﬁ) ];uhtaE an%ﬁ%ﬁ&na%lo%ﬂeﬁe rEangccU{r{glEati%h ﬁ\\ér%o@fand/or calcination

OSU can be car tatic or
i a5 qrREats CBRRES G- . 255 Bk e ESR ST REfEHe 4D Epep than 0 KPa) at s
temBXaup lo€ greandt dah A0S, préfeebly odt aéastumfculmtrramgaéer@iy at least 400°C, and most

prefb@bPanat:4p@e. for crystallization is fromabout 1000C
0.about 200C for a tine sufficient for

Cat deBani on to occur at the tenperature used,
e. gA, suymemy abthat mdledybusieres aaifouzeoiGd hoigms, OfOE?@lG*mL Impdification and

chaMbtbrDat@@ior Aoletar Qfevdd; id QECOriveD irathé Bddk PRMoIeBiIHHiRSs { FRBbDles of Synthesis and
ldeng)xﬁcatl I‘,a %2 S aneBlaczﬁ %cag’eml%grw&gs%g%i qd%néo r1998 S§co(51d E?mon) In addition to

¥sa FZatlon s from
molgeuay figyes prpPIPRquBRMRteriaby citfly stign plppiYT hioapn alupimam e, dave been used s
adsdredwpednd catslgst Wapdits. A gumbef sfOknglbowd fdrmirguechhigueablikgtsp@P@rying, prilling,

pell%&éﬁ?,énd %g%él&nﬁJVL Mee%rtﬁr@&'u&%&édqg]prgéucg mﬂ'(QostrB.P Ms in the form of, for example,

sph%{ﬁa pFlél&l&laitlg tesm&g{ 8 éré?:l‘fﬁ céf bﬁlgyx ﬁr?]%olreﬁ arédr ogﬁ gﬁefs bpogous %atenals for use
in pehisod adserpti¢re pndg fony g@mng@rppesplatngry eof( :hg@cyec}@rq,ues is described in “Catalyst
MadiiRfue 0 By skiadand@ T ARER vkl RIkR MRy drepEs. at ur e,

bef (llr ?he qx%ntg %egi#g;:‘ E’ngreo maltn(egaffucﬂ%m of( th@)ﬂ%ﬁﬁ;ﬁsﬁz@@a{eg? can be replaced in

reaction er at i )
accqrgfcs Yieh terchaiades et kenymo th g RadLER & PRS0 PRI S PTG Pingyfations. Preferred
replading @ripe iadude eetalJohd, Gydrbdey jont, hledlhged rpodchvegrn@g., angaaniumg fipns and mixtures

therje?' Bé}{.JuhaﬁQ ﬁ?éﬂrrechtl;bngg% &Us@%vhﬂ:fh tﬁgﬂr tﬁ"et l:a@ﬁytlc eacﬂuty for certain hydrocarbon
strrrin

conygrsi %1 r(icgcmﬁ 'l‘l{?ge;n?'c uﬁggyc’;%gteg,vrgrs %a{er%,l]lemaégi sI g trr}eglﬁs of Erougs I-l?d preferably Groups
2-1% ofghn R3riedic Byl of the 6BORPM  pr ef er abI y fromO to about
400 TRPM stdiline SRR uRANISE] JTBNE Biscidsthe, wrefpGblglthel MEM-22 family molecular sieve,

wh@ém%?o%cf&th?ri ag\.él? a&grbgrn §asd4 E:‘ 9 #o#ﬁm@&nwd%%mfe@m Ipyocess should be

Oenerﬁ%c{equrqtqﬁieatﬁﬁft@erﬁplgrr Tlg; é%@e 6cfnetbh Pesaneﬁ tg &tm;agxre in the range of e.g., 200°C
to 596ACPN ias eMogithere @b tas oin or ifrddShIaA@ at alfhdpkk@ic, sMEhEpher@rpr super-atmospheric
preés%selfogg Qvgeli\aveﬁn 36 Binles MMz 26urs. aﬂgéc{éfee whé&atloﬁ%&gured by the percentage

TN T i
(less than PE&]i lPa paryialfpeassubeegf viater Fapby Fattd dourmh@oﬁtw ¢4 alge peperformed at room
temBEEHRI(~BFE)CMerely B9 plcing tudl diliche inralvesiuhabutsl BN@r tidk I quired to obtain a

Suffé(enf%#%m%lfdehy%tl on may be recovered and subj ‘ected for
er trea such as, ion-exchange wi th ammoni u

sal t‘fY@? us(eé aga Catalpm{ﬁh? &mtﬂwrreg!?calér sig) mlbﬁx‘sqlﬁstlrie,a&rg?rably the MCM-22

fama@lirBREWdNsie M, sifcudebe oy sublertsdilofigineg! vagwmmcmmove part or all of any organic
congn%p h‘ﬁé &ysta@lfne Wec@lgrmelvp @itthgﬁlsélgﬁrre ;Q‘fef)sraép] q{e%CM-zz famlly molecular sieve,
G natdI on in,an.oxidative at WB h engtt g com 6ner% such as tungsten,

IR N )

con SRRy EP A PR

kPa-a) at a
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tenperature of greater than 2000C, preferably at |east
3000C, nore preferably at |east 4000C, and nobst
w@e@BmL@abt y at | east 500 OC. Catal ysis and adspepuszmn7/#i5387
summary of the nol ecul ar sieves and/or zeolites, in
ternms of production, nodification and characterization
of nol ecul ar sieves, is described in the book
"Ml ecul ar Sieves - Principles of Synthesis and
Identification"; (R Szostak, Blackie Academ c &
Pr of essi onal , London, 1998, Second Edition). In
addition to nol ecul ar sieves, 9n0rphous materi al s,
chiefly silica, al uni num si | i-¢4te and alun1nun1OX|de
have been used as adsorbents and catal yst supports. A
vanad i) @olybdenbirpnlyeniomo witkdl,aoimtngpranggi magerasse. driaknobls megysuch as platinum or
pallzﬁfuw Witbre apﬁ}idwgbrﬁgon-d%ﬁ}drc%tedaabmﬂmﬁ&d lsQé(E)cr &@ftk)%d ilﬁN&)nkbG@ﬂt can be in the
are stru u;

COm.P%ftlr?{l 8?' Wa¥ 8F9 g{ésﬁ?gizgtlon eﬁ(ﬁ an%e? IIH%]r of)mE(fS 1on
e.g..pallirhieyns, iarie tHEatybeers, iofprogestad thqr@v @p@ﬁ@@tea/n@y@fwéradwffb@erewh Such
com@éneﬂQfa@ ¥ imfdRktbdihSorfoR o 19S6chiak) fEadxainyis,i 18, inatHS EesP b Oainum, treating the

silica e w;t grs]ollgﬁ(on(n%I@S“}%é&:g{ﬁA lgt#:% QJntaﬁ Sign tlﬁ&shﬁkt%g[?latln% c(gnpounds for this

ac ur
purppse iAEhudkGRIFToP e i D@R‘P@é? ShNgeie 985 YariouE SGmpoUy copigging the plarinum amine
compkk.ent desired, the original netal cations of the

as- '$Wetr§)g\ﬁ%l'y§t§ﬂ’§nm1§.rulaﬁilev@ q‘;ﬂef@ﬁ)lf @@M@&ﬁﬂz faﬂxlﬁﬁ&@iu@@ﬁ@ﬁa especially in its
ecnni

metﬁé}yfirogwn? BIH %\A@H@secaw%lg% ﬁgﬁ(&x cogéirtle%t anot'L_:;fZ?né\er( glarma[ treatment. This
thermelpteatgientgs geatrlbresrfpmmedl bdeeatingtoad of thgss forhyad p trgeparafuisres at least 370°C for at
leasDY HiRBQNd REBGHY $0 fongd® tifin 1 00AMBTHR WiKNe sul#itfosphéliclProsduttl @6 be employed for

the %rmaﬁt?etatmer\fg 5t¥n|o%ecl,n%rgl{e\é uPe 1? degll;'erdq'g' rga‘?&rfs ?Fébn@e%n%nsehﬂ'ﬁé(?hermal treatment can be

trvit or certaln
perfagrred SCHIEBRREIB AR @ @E%P{f-}gr% Tt TS ey BiEdichie PERary useful in thecatalysis

of chiy4ii Bgestarbbratcaveddnt daaciietsalis thandaliyateatd poflucCreenepiallyl in its metal, hydrogen
and Ja%mopltlxﬁiff@x[n%bis )f)ar%l.@altle'susgﬁl]lg ttgfcatglpﬁs Efetfehzghd 'on%ar;ll-@hrl h9cfrocarbon conversion
El ement s. he cry SL i ne ul ar sj E‘%/ g % % 25,

gl 3 atent Nos. 4,954,3

feacaP%sc Now{jpging ﬁf%%ﬁ RBFYFP RS NEC < i P ive
4,951 784,999 in 485611 bye52 350; 1882.038; 406228 6@%%{» 4£392486; 4,954,663; 4,992,615;
4,983a078 4yb 0407 4,862, 10H.029%8 G0 6,0000830:05,0DO,NYES B SBENI4 S, @ 28F 5,001,283; 5,012,033;
5 OI?”SC}HJ SdO Q%%Q%Q?J 96' l %d%%h¥$2a£a§hdinc§§or4tc%q1%Felrp(%rrkfex%uekés to the description of

heat'ing to a tenperatu
‘heﬁ%{j@“ﬁf’“"ésg , 2000C to 595C in an atnosphere such as

ai r Teg cmisrdls ggeaned Ntle &ista@tin@spinenn d¢ sispdal atonpwplaepiety of particle sizes.
Genglrall§ mgl[m lﬂjﬁﬂlblgsr da vl rnj-'tﬁ§ Wnﬁ%f B 95w@r oranb@t (Weaerﬂol&g product, such as an

extrll.r'[]gage;I h}ecéaa?ngerf cabag*s&xémoé{iﬁ% SLbcg 2\5\@4 egﬁfsqnbtées (& stz}Is ctaP \L}eeex{ruded before drying
or phiellyt Gied bndgbdinghtvdgdss of a nol ecul ar si eve sanpl e at
595 @h&ﬂ?ﬁllmfe ey el sﬁﬁe}(s) Bf this ag@Mufe] @ &ErabIi e MENDOA faiPamolecular sieve(s),

ma)Ee séaiaas al bR o Bk gucﬁ }Qﬁgesirat\ﬁggtqga)s ij ho Eom%%néﬂp#&\? a mixture of components in the

ation can a roomtenperature
vap()r 2511@@) phass E?Vy‘gwffﬁfnélell ﬁ‘?@)"f”h éhaéqc]ep%lé% é""P fesgeey A% H‘ﬁ rJﬁrystal]me molecular
siedie (s} ofxhis diRgjeduret Tingefars, ar Rapt biveadmpanegzhrabenpagtialiyl bif substapridlly totally separated

frorﬁrg)hl\?&urgfof qgﬁhb’&igr@st h%g M%&Ehnkhs&%n@ﬁ cﬁargc@etrlﬁlcys%;nh kﬂ)@ct to the crystalline
st al

molﬁf élreé%ff) r@%y f:%Wﬁc Lﬁ)‘n é(é w1th gﬂrle é:vétal?ls?]rgolfca:lar sieve(s) of this
dlsctmurgensiestiweb/ 59’9 Hje ett @ahppront her mal tr eat ment to renove
par tTh@E ﬂlime‘ﬁfolé@ﬂ% sQQ&@r&"@nsCHQHSJUH prefatably THRR&MCM-22 family molecular sieve(s)

of t?n 1sc?osnbrf naerei Es%#%%ﬂys Imeg ewn ef raTt\Orel:l o% Acgs%l:soﬁl%ru&’n% separagoon processes and

eﬁt(czptt F%roup 13 element,

pretera Bculfar s
hyda@ar@grwowrsan cmca%sgﬁstspmf G ﬁﬁnmff» ef CHRIFOHERN BIPVEpiPT PEpeesses which are
effdayichyOg@iMatd bygthe @wpomemmolw@h siag(s) uN gEt dijonaa gokferahly the MCM-22 family

moEHJ]MQQ@&WHf IH’I!] §1§Ulc}§me Ey {t‘sgl? Ior mc&p@’ngtlon th{h% WM nore other catalytically active
anese, “Pl ati num or

S”"b‘é'fc %BT‘W%F@%{P‘W&?‘%}&&% F%ﬁhe Eydf’rgOgenatl o p
function is to be perforned. Such conponent can be in
the conposition by way of co-crystallization,
exchanged into the conposition to the extent a G oup
13 el enent,
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e.g., alumnum is in the structure, inpregnated
therein or intimtely physically adm xed therew th.
w@o@k/oc@sponent can be inpregnated in or on toPCT/US2001015387
as, for exanple, by, in the case of platinum treating
the silicate with a solution containing a platinum
nmetal -contai ning ion. Thus, suitable platinum
compounds for this purpose include chloroplatinic
acid, platinous chloride and various conpounds
contai ning the plati numam ne conpl ex. The above
crystalline nol ecul ar sieve, P eferably the MCM 22
fam |y nol ecul ar sieve, especially in its netal,
hydrogen and amroni um fornms can be beneficially
() comlietatietefrmatioyidecarbans. meh Perzéner with longrehain plefins, e.gi{fisolefin, with reaction

t hecromﬂxong ﬁ&ﬁﬁlﬂ@ nﬁdl‘i'@uag)e B:eiﬁ ahy YoriUiafist, AR pauhest frofCabout 340°C to about
one, t hese

f OI‘ 08 tC F gressyre f? From a?e an do al ou{ ﬁ&{)’({ lS’a%f(%bas‘iglutle)eQ%teigﬁt %88 space velocity of

nera
100@enh#hgris hrin 4beut§9<w hyt ﬁﬂsaawmaec esybenletig inofpgratio of from about 1/1 to
enmdvoptexd/If @ protige tohe ke alkyl eadniEGt whied maS{al'wbsieqhently sulfonated to provide
pr eéﬁaftgdktgrogﬁl red for reasons of convenience. The
nt can be perforned at_a tenperature up
(i) t 0 aélaléﬂﬁm gﬁ@@maﬁfﬁ@yilrﬂc@rbﬁgﬁ WftP Aieay ﬁ‘F"EJHu‘Bt prp\gde short chan alkyl aromatic
pardomporingy, leyg., tisafkylationrpftblreercatithl pyeplyBneotb peayide gimene, with reaction conditions

hy d&,gs@.tgbm.mmsﬁ&sm Qhy E&ﬂﬁ&dn&ﬂ% temeatarb 8F %nga‘)ﬂout 10°C to about 125°C, a
r.0

;Lﬁ%%sglg%%% grPrﬁ,gl{)but qug)c?bgl%tlu FPa-a and ai arofnatfcy é/drogarpon wquht hourly space

use
cat‘&l‘%é}f@”}éﬁ’fv)@éff?"aﬁhf ap gtam5@ hre g., hydrocarbon,
(m)ConMB_,nzﬁlbﬁ)ﬁf 1eRAkHd dAGininDeibsthitil qliamgxeemaf;ﬂe&&nwfon&hmhth fuel gas containing

gg J)l%'glg to ‘%g‘léé%gg’%g}?} ﬁ-\ g@ %9%5 baﬁgla{ep WH’I %ct?@t%ﬂm#@ﬁcludmg, individually

4 ogian gg@omgrxn@lg? ao@gaera&xr% él-o?gl?out 31 55(76? aégué 4554C gg)éessgtygnf from about 3000
4, 9b4p&H0004PHY 2 VIS -o¥{iDG FromAbout 4. 49829 @Yt 0. ahxg‘ﬁazwzsg reformate of from
4 9&%1,141(},2 toach.lQQ hS 39 a s Qeggele%? Gom docdB0s 8 voﬁwQ Qs gggéed

(w) an J2 é’l%%g ix’Qma calgérob:ﬁbog? €, Cﬁ’ qienigneh go?ueené xg?eﬁ nagﬁtha?ené with long chain
as elefinsiree. d“eefd?finptpuptmldeﬁlkxlmd sereasiF {bs base fé%fést W@h@aetlw"dmons including,
Cr yEiidldBallp lof Pah e ebntbjhatidtSa tembératiie of MV BEAUOTEOBRM abgut 260°C and a pressure of
shagg,g t}omé%oglovglsgﬂd,ggr iety of particle sizes.

eakl n particles can be in the fo

v) Of %Jk)ﬁ%sm @?Phe'&]sg’f'%ﬁ’tﬂfés or gquivalegtaloghgls tﬂlp@dﬁ[& {ong %Eﬁlkégahenols with reaction
an eodtitingadtdudingnindiadedly wh ér any tchnbicaibm| aytepeargurgof fien about 200°C to about
S UCﬁlsoaé al?JYE:sﬁl}%tJflﬁ%lnchBﬁ)ut t 5@ 1£ 5309 1kfl-8 aftidtoEWBEY B H6H about 2 hr' to about 10
bef [,e drying or partially dried and then extruded.

The crystall|ne mol ecul ar sieve(s) of this disclosure,

Vdpr epareiEpryofilisks mEine  Glefins Ayl aremases ity reagtien sopditions jnglyding, individually or
be g casbirmtiondtl &aiplaiite of St Bboasa2b W to ARPATEAA dng adtessure of from about 170
| eagt QN €sdod opent froma mxture of components in
t he vapar or qU|d phase haV|ng d|fferent|al sorf on

(vu}:haf:cé\affr@?r] gftlrge%o an; [ 1aaé%lklj\%cdtlsn{lﬁ fl ul&erryg%gtegmirpﬁébon with reaction conditions
nol eclutliag, isiivideelfysdr iménytdainkination.Gl tosperaure Jihfemedtontel 75°gtto about 375°C and a

| eaﬁkss%%fﬁmnmb rocaaam b&bo@ﬁlﬁatd al I y or substantial ly

(vmé aﬁv,tse I%g%ocsr’%:rﬁm for ug]%r%dlrga &dreorczlarl% nI Cr‘g’amWI aﬁlﬁ? tinsltlali] %?dlr{a points above about

t heZQOF‘SJS‘P Rrdriiyye dWlwp@SOQFQWQ@)mW PEGSINGS iy %stbgﬁﬂe gising the MCM-22
by e@fily aedidchigr §ikve dfid Uk@os\etill cbil@nLiby SditAlal Grio@ps 8-10 metal as catalyst with

I’TD| E&Hﬁ?ﬁxe%h&y gc.(l reé?:tlon |n %A%ecgrlldss?al . O lYl'[O%eJIQe ﬁ%l glg(f ’n\{:gljnlynatlon with a Groups

SI e§-é?sr5let255f ag Fﬁtzgysal tg% |r?51§tmneconf,¥g\s e‘P%‘Eﬂ'&g tuﬁiéw%M 2:‘2 in any combination, a
f amempermice trbanbai BVY] ©Rbat 415, 9 pis®c] dSiumebou@ B0 to about 18000 kPa-a, a

usei)%lrog@:$ ch@iaBbY Sf b aBouM 16 td ARGE 178D 1IRIARESRES liquid hourly space velocity

|nclllj_gg\;}gﬂsgrpabomdIotglggocesses and hydr ocar bon
conversi'on processes peci fic exanpl es of hydrocarbon

conversion processes which are effectively catal yzed
by the crystalline nolecular sieve(s) of this
di scl osure, preferably the MCM 22 famly
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nol ecul ar sieve(s) of this disclosure, by itself or in
conbi nation with one or nore other catalytically
w@easwes4sabst ances i ncl udi ng ot her crystal | i nePCT/US2007/015387
catal ysts, include the follow ng: (i) alkylation of
aromati ¢ hydrocarbons, e.g., benzene, with |ong chain
olefins, e.g., Cl4 olefin, with reaction conditions
i ncluding, individually or in any conbination, a
tenperature of from about 3400C to about 5000C, a
pressure of from about 101 to about 20200 kPa-a
(absolute), a weight hourly sppce velocity of from
about 2 hr' 1 to about 2000 hr* 1 and an aronmatic
hydr ocarbon/ ol efin nole ratio of fromabout 1/1 to
(ix) abcugombination hydrogracking/dewaxing grostsa inrhaprrspnee of G2 family molecular sieve
Whi ¢Fhini€ aisclditre SHDS BEId@Biakiyn &M{pﬁl&ﬁ&fs&dalpﬁ (f}raGMktd& of such catalyst and zeolite

Syg!%éq ewlt reggioﬁrc?ﬁ[t%f?s mcgl]dkn)g ﬁr& %anaﬂ)t? b9ha r?j coﬁgﬂm aQemperature of from about

éar ovi d
chat P et ‘H)rO&TéPWCES“'iE’(S’ﬁﬁ% et 108009‘0 abouh 000 'ﬂ’waaft" LIV of from about 0.4
of toabtimieneantialHydpgenpydutarien dfrofrabaut 5123 e slivRTBS( litat/litky;

x) r eag%&éngﬂ]oﬁ%q&; Lvﬁlpael" rﬁqg; H%blagmlx'e@gm@ qléaltﬂe%eee{lon' &t nﬂzﬂ%nol with isobutene
onbi nation, a tenperatur

1 2505 Sgpeent foePay o et it =46 Mafg%i BB Srbmat Ser (TaM wit
k Paccayersigvctoaditicans optading indivdindbar nany weibjjiationhoigmpgratan gffeom about 20°C to

vel %hﬁ%o%%ﬁ@sur@gf #fdnP00%0 m'out 2bodokpah) QUVHSY (d¥m- ollﬁn per hour gram-zeolite)
( N Ii) fr % t%t I 9 lE)r ﬁzabout%fo(? Er and an aﬂcothgllt ﬁn m?lgrs }e ratlo of from about 0.1/1 to

quantl ene “and tol uené
' con%baP‘rﬁ/hg C5 ol efins to provide, |nter alia, nono-
(xi) an drolieneadidppbh@ti@ttion with @€ adinh@e aC@rfekidtvitn&ctidd@bitikiofgincluding, individually

Ind Vi o ressSure of from abou
biih g%gaéokg.ngfo& fle at&Qmmwmlsét& %me%a@as fire of from about 101

froma out 455C, pressur e fr J b
abomab%d‘éoot'@aabaowmsﬂ’dw 1Rpa5b0R m°!f VKﬁS\?fEﬁ’I“‘eﬁbf"ﬁ Oo(f‘° ?%w rogen) to about
aboif and aAVHEV df ftom aadpo it he' t8atient 3D hr'a WWHSV- r ef or mat e of

(xujC I ORRe GHRRIL of]thé"ﬁhar’lnagéatl@alﬂp-ucttlvgcJMpand@f(d-ls%blgﬁ%eﬁﬁpbfﬁﬂl&lxcodccnd i.e. ibuprofen,

alr E ysf getgc?tmﬁ 1so%3utélr nze{\e wnﬁ Cﬁpé ene %xulle tg provnc% g% m(termld;ate 2-(4-isobutyiphenyl)
t ol prepracl falower by exirdtionsgs e Hﬁ?*@h‘@ thewpltfeﬁm"gwg caé‘r?aY'rf aC'd
xii| efidenss ,an Qci@bindifgl agahteih i tht, redcBiop6f0aninke “&ﬂhhytieﬁwt)&:dc fiber-reactive components in

ar oﬁ@]&(ﬁreﬁlol} U&ﬁ/gpt%$§a§f% ?A%ktﬁalw s‘z-ilt1 frgeer@&'} {/ e%gmqulnﬁé Q)nl%on as in German Patent

i nc I VI I N _any COfTbI nati on,

t enPer ﬁ?7é 8% “f“Prdiﬁﬁa‘ﬁ%ﬂlﬁ'fe'yl'@W@ytrffe’%S’ut 2600C and a
(xivDpr essthie ghsobent fop maparixng(2,626\0hetdgsoB e (RFRPaTRAI) frérv)somers if TDI as in U.S. Paten!

al kyhat 1 Qopfln@%ﬁ@h %nt‘%l} Iﬂerglln ek |ra§re&5 R Y alf&:ﬂtmlxture comprising 2,6-TDI

al coho pr 0 g heno
re ac'f ] %?] TEC)g hs dCI: Eacc:)tﬁcg with qﬁ LP(ljesentrM&VI ; VI 1 l}/al*nf)Jecular sxeve \évhxch has been cation-

conpichangpdith | iens ri?)ehsaw'?ee? @FDB fﬁwgb@uwcozm@q %G'TD by desorption witt
aboudsodafoRGierial cphesHgfotet from about 1500 to 2300

(xvy Paﬁsathgglgs 1%0 tt%r%lapa%\é QtFD; Frpﬂ]ltﬁpsgnlﬂgrs gs WU g‘ Ftagnlafbcp lzit721 806, incorporatec

on o araffins _to ole6f hth
and“&\’ﬁh’ﬁ‘i’?"& Y W"'feﬁcer ﬁéﬁf‘ibiy e B\’fﬁ‘l"f’ FWé‘S'P%M abt f‘f@’ ~1D1is contac with the
i ndpresed uMICMP2 D family maleyulag Givld whith bay,beea dabonpesrtangadevihfNa, Ca Li and/or Mg

fr Omnéhpé&orér&'é(é A D12 RAedk I%Q%émg thd Mf@ﬁW&s&Bﬂoﬁ 3 desorbent materia
bo ﬁ‘ about 15000 k (vii) conversion of

ﬁ?m"(ﬂs'é‘ﬁ €% 8%asol i ne, distillate and | ube range

(waydrm rdsesn Sorvepiasing tbe fuseneceomiEnttaf Gn2d- 30T +ubnrtagys fraction obtained from the

I Ndicathigtitadohwrs@h of MeBdhy] © GARIHALH i comPridee BMGE Rz theedu@dhe-containing bottom:
fr o?%&ggg&l hlzyl;_)cg &ul? ?gg%katglﬁsﬁ(%fatﬂ? \FI s ':ceﬁéMrﬁ %t‘mlt' F@cular sieve with :

abo I
hy dyteeseaPhierbpt captfioatinAyding mdtyef%t?'wﬁ ""Si“Wé nqﬁngrq,.aﬁanperature of fron
I Ni kbaat 230t b Ayt 42510Hng a plesve ofifd@w dboRGICD €. abbLy 275108 kPakm

di st L &Ibgd.fap.q HOSRNRE rRREN 1RV S BERisREQEHIEL SrefeibB the MCM-22 family

fir t he
moleculasr’tSleve(s%lgfe this dlscr:]gsure mayl\{yte:l\él-se in processes that co-produce phenol and ketones that proceed
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famly nolecular sieve o f this disclosure in

conbination wwth a G oups 8-10 netal as catalyst with
w@bdosense t her ef rom bei ng reaction i n a secondPGL/E§M07/015387

using zeolite Beta, also in conbination with a G oups

8-10 netal, as catalyst, the reaction conditions

i ncluding, individually or in any conbination, a

tenperature of from about 3400C to about 455C, a

pressure of from about 3000 to about 18000 kPa-a, a

hydrogen circul ati on of from about 176 to about 1760

liter/liter and a |iquid hourgy space velocity (LHSV)

of fromabout 0.1 to 10 h 1; (lX) a combi nation

hydr ocr acki ng/ dewaxi ng process in the presence of the
througiTperznef alknildtipn,nfpllaed by rforgiatéapeof ghe gllyleengiing bydyepgroxidpaefl gleavage of the
alkyiBMﬂEtﬂG%aﬁel'dRme Q@dm@ﬁb@ Add l@ﬁn& ﬂnt s%EW&bcess@J thd chystXIling ol @filar sieve(s) of this

I % eogli t e
dnscl((:>sou|l;]e(,jE)rffl’_1 lgﬁl ¥l}etnl\/(1: 2 amnly nmo C?cu ar 51ev (s\ﬁﬂ oH?us dlsalosureyare used in the first step, that is,

benzersnadforiasion- ofamales eﬁﬁéh aJt“E?FSéeso*f‘dMeb ﬁf%ﬁéﬂﬁt‘“ 38 bepggne and propylene are
comaidlud prb&IAai acatof, BSSdnk @ndaf, olefiosarabmudred @GHEnol mdalxeiyt ethyl ketone, such

as th%g'eocg:gcrﬁgcﬁfo@ exa%lel‘\kﬁl\%n%fnoxa‘ 9%[)} @a? lepcplgﬂZdO?/O@égwtbergex@ ¥ropylene and C,

en circu
oleigEye [SRYERT PropnoL (S5one it MK BV AFietoe e G rePge followed by
convesiopr ©f i gienell @d atchves Sto chigphendiAe asealesckibgd Of international application

Pcﬁ@iz&%ﬂ)@ksswl mz&r@qp%,ﬁeﬁedaad&reﬁonlaﬁ@r@a&@%oseo oP"HRYAMCand ethylene are

convc:r%:} phen? ﬁm%}é) t{),yz thﬁ(ljﬁtg :ﬁg%i_c?beﬂ gor eﬁaérrp?egx IPS%L’H%%/O(?B%? ler
i ndThgicoretalling/meleculansieyptp) f drivdiselosire preferbiethpMICA-2A famibf molecular sieve(s)

of thif aitiash@Vbre 20451t i0 bakend aldRiod feactdnP WREGS Wa1iGly bl i madAIkylbenzene is
requﬁrgd %Q% &9 qg?é) %E ?lll’% 'mé} cmHSé{eJe%s @F‘Yh%l (ﬁiclldgtnrgeJrefggM% tl-h MCM-22 family

gram zeo rom a
ol RVl OSSO PP T TratsEe FpiNGY ot peaens fom bensene
and &bdlefin fdd fhit akcorichlolinear hhitnes, (ax d@scr[b@dl ina@nternational application PCT/EP2005/008557.

Prefa'lclbcip rtlgpwnt'érg&‘ﬁfs 'cQ'nedVUut by cga’é'edﬁr%%@ﬁgﬁe%d an CC.I Qreﬁﬁi ?ééd \Mtl‘i h\e catalyst of the

present llrna/enn%{ql C%Qerlggelfagu.ﬁ% aga%:)ﬂr gLCp % abeut%ég{Jgo uc% l nip\%c?# arﬁouthc to 200°C, a
presaﬁwﬂ()@g«s’@a oplessy 1d g fred We‘gh‘f"%hﬁsmﬁb!ﬂ'OCEYJQWH%V)aPBM10“ @oadigylating agent of
fronKdBantd®, 1 @ 5ty tino @ @ldlahiptl ebaizbio 0Pl tdiad agent Glomfab&I &l®bllt 50.

0 (’FI% %ggﬁnﬂ RX?&%Q gg)egﬁj&' tlﬁ%@ %‘ioﬁr% p@é}g‘alﬁﬁ M\ﬁ%\ér\%z I‘a&ﬂ%oleeular sieve(s)

about pr ePar at1 on
of e digslosish A Tralse mfea?arwaar.tvésa&ﬁw&nawh as, fo

ran@kytiorsobut yl phenyl ) propionic acid, i.e. ibuprofen,
by fneﬁec&ierb@ ma O YE .h@&g@eaeo }M:H;brﬂé @,Qyévea%w@mtq EnotHer material resistant

te 4- I
to tl? t|err16eratud-esoandoo)r}?eac mons efmpfq){c(é Iél: og%aﬁ c¥> Perstxcﬁérgceggsogucﬂ materials include

\@Nol
actiyecng @S‘p'dﬁ maqqrgaltqﬂj }gﬁy(lypq: er ngipialy oc(cxrrlpg }eo[ytgséasa‘gll gfinorganic materials such as
clay@Gilida Hdneimeg! agrRNiuch & dilienal Bi@Qhtied Mapbe ﬁﬂl’ﬂzrnﬁﬁramy bdurring or in the form of

gelanftl:u? Ex%gfx&ltés Gr Lélpﬁglu&&aﬁ&{uyeg fg %Pg meél J»pdep rl.%p %F Qtnlatgrndl in conjunction

prépare practi cal free reactive
me'}'?% "%H?'ﬁ?lm%@o'%ﬂeﬂf']ewuh ggprﬁﬁﬁ‘[m(%lp P& SYNBETSOf| thenps W GRyetal, which is active,
tend3 10G:R&26 98 conversion guifoateddtivitn bf thetalisein e¢rintpyzanie t@versigreprocesses. Inactive

matér?ﬁls%%na@@ sglio@asacpﬁé}ﬁsh@ BénubQhe SRR @Ebrﬂf&sngm Brd &t %ﬂ)%ess so that products can
1 1S ana

og'gtng i rmmca y %rﬁorcg?()l% v)th%é%?prl)oa/f‘né_’,tote T me ? E;é fongﬁhn%the ra%*. )(/)f reaction. These
matgrigfsgnaybe encomq@feé [yyo patfrallycpeprsiateL i ays. Wj\tgqqq gn@kz@lmﬂyp improve the crush
strerbftflofZhedatdibt uhder Eitkenddl @kratthg LonliiénsPr He SiafekialMiRAckigs, oxides, etc., function as

bincre%r%rl tt{f grpal n)gck{l 195 s§4b% tg Pi@aldgpéﬁﬁ%f pa%?\algﬁa} éngsﬂ %t)nge%harllgcedgse in commercial

use fiie BRpRIeTIg Pl“’rYé“ch%ca'F'@Ft T braakioe oD A PGS GRSl These clay binders
havérgee érhdyed arpailysinfygforttid preoes of (nxprdvir@She digsh stepgh bethé cafatyst.
Sepﬂﬁt@ztai gccgﬂ‘lﬂ'g IIQIS vthﬁCﬂmaﬂ Eescoln%% witithe | ngw lel'y§al ifi@ld€ Me montmorillonite

ratec entjr.el e
and'\'%ial(l_jgr fé'lﬁlbéf w%egagb 1es | ?éieég\erﬁuglientlomtesyan Le kaolmsgcoymloﬂy known as Dixie,

re conpri
and 2,6-TDl is contact with the

r example, polyalkylbenzene
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present MCM 22 fam |y nol ecul ar sieve which has been

cati on-exchanged with Na, Ca Li and/or Ms ions to
wa@ab®eniwishe 2, 4-TDI, foll owed by recovering theCRpU8200D015387

by desorption with desorbent materia conprising

toluene; and (xvi) in a process for decreasing the

durene content of a 90-200C+ bottons fraction obtained

fromth< catal ytic conversion of nethanol to gasoline

whi ch conprises contacting the durene-contai ni ng

bottom fraction with hydrogen over a catalyst of the

present MCM 22 famly nDIecuI?g sieve with

hydrogenati on netal, at condi tlons including,

individually o r in any conbination, a tenperature of
McNamee Grbgintan@ SRrigCrlays onbibers ind@5@ thnuaia npneea sonsttugt isfhatleysite, kaolinite,

dlctr?ebﬁalt'&te%Znéu%teabﬂwclamg Be J&E@‘h@he rhW 5@ a?%@ﬂllmméd orliRiBally subjected to
ar S

calc até)f]e Cé(L Il‘{lillglfeﬁt or 12&5 n}ogﬁll EF()n lilcrersuqs%ﬁ?l fg)li ceo\r/n tjno v¥1th the present crystal
vamméempgywuyukenmwaymwemmsed in processes that
CO- Pladdiichco b €reoing Ridtek s, MRQSW Eripadl ciif RRERPUsIALB porous matrix material

suclpﬁ{éﬁn%ealm#ﬂy l ﬁ&l dr?{;%esﬁ o'siligy\ﬁgor@/ Il‘g{ ﬁ‘l@ﬁd %ﬁn}ge? E%nt'lhae silica-titania as well as

enzene er oxi de an eava
terngfy L%WQ?éﬁ?’éﬁéChrﬁ?dP'ﬁﬁjﬁP‘B‘k? theria. ﬂf“éﬁ“"é‘h‘éf‘?o‘f"c%?js'k‘é‘ta&?é“a‘"l‘%"es‘a and silica-
maggespheirpsrdccesses, the crystalline nol ecul ar sieve(s) of

t hi ?he%ﬁ@e%ﬁ&%onsmf @ifx§§ aledyd &ﬁ%llh@Mo%&lir@Mé ahd inorganic oxnde matrix vary
ar si

md%‘? r\gzﬁm g)le ec sta ﬁ%{éen? ganngpe Ergl@ naglmglc le %ﬂlto??ag%ggil%d é/lglglgf ang more usually,
partigylely ‘ﬁh@é'@s@@soﬂ“ﬁ ts| peribersd prtesclerys efeids, inftieaingp efpbevi@0 smabout 80 wi% of
the fnfpoykene are converted to phenol and acetone, benzene

and. l.efi r ver. .

o P SR SO SO0k TR AN e
Exampledr nati onal applicati on PCT/ EP2005/ 008557, benzene,

pr opiythesaExatesOhe XIREf diffgct@n @ateon \oé rHe Ead-sgnchephae madterials were recorded on a
Bru@&'%%ﬁamgdggl#ﬂX&torﬁ&QMLnné&B&pﬁa réﬁﬁh&hn tHe Be yﬂlg,esof@‘r{'é&) degrees

can_be fol égconver3|on of g and acet one
bi s- ?f’n%’%l‘m%&esa‘%e’ﬂ el pea I GH ¥ ?Pa'i‘ ‘6ﬁ5‘|‘55‘8'p5‘131"8'é=t “F‘?ﬁ‘{"" Microscope
(SEPCTThERI 04 5120 985845urdddhy 2esmging $e siznofenttipd: dreiajsheshoivn arik SEM.

Cy C Frséle%@n QAReis d@ﬁne@ SNRERR AN s@h bﬁ’theet% nﬁfnepeg@ W ent €61(20), to the ratio of

the seu)gna e esa I ?] peﬁdﬁ.ln %%?idﬁ%éqgceeéxanrelg fo& ra §g?nsﬁ§lir1t51esw(¥or]:nulratlon and conditions),
muliplfied by; | & S|eve(s) of this disclosure, preferably the

MCVHR? HEAbUriceTBiles Outls atheaSir@V 8f MNicetitis STHlt8C3008 UVEQSA (Micromeritics

CorBSrgnoHS(@&HLssld]A)Q@m%me @'L:tkﬁﬂe@&tb%ac Emt i ons where
selectivit he nonoal %FET enzene I's req ui r ed.

Fur t FePfE S“fff“f?e“"éﬁyfg X Rl rePEae éﬂ"°§faéeaé“("?jedc§?m the t-plot generated
as paty oEthglBET datmmination hy eitregenbdrptionhe MCM 22 family

MOl @RbtkaAl difita)é8 (pager@f oft Riched hﬁ@msaﬂraamms apagit lobidhalr 4tY300 kv with a
pmt;p ﬁfEP{]Emdﬁmpﬁ Hﬁ ?an S' %ftdt\clfx%r%/ﬁ%ﬁcé!eaw Yl; Qﬁsfé&p%”e. from

areric i near
but &hroselectad arel%élemfrtﬁéanwl?ﬁ from inraiciophigals wppdl-350tm-i Adlgr crushing in a mortar

and%{eﬁﬁaeﬁﬁﬁzﬁ@%%&n Hfrﬁfnﬁd’a&bhr}laceﬁ)hﬁ o R Y Gl'sﬁeirﬁcfh 4ng then spread on carbon-
fi ln} &rv%lac? QQOOMLISP] lgypg‘e:r el{cggrg lnﬂ:g)spoﬁp ér?cﬂeA %ﬂ:gesg Igr? acgss Q%?J il electron microscope

pres I nventi o
m“t"%’ﬂﬁ%‘?‘%f‘lﬂr"@'ﬁ?“'é@@l&t“”@ oo gﬁ&ﬁt()ff?é'ebtb’m‘f‘@?o" eﬁééh%af%mens to minimize
multiple adaoering POOOEEL OO t@ 0O Bdordal ipreiesgs Mhe pdtternd Breldearded @ Fuji imaging plates

thatl @é@ theﬁrﬁ%c@ssgde@iqn ?g’:ﬁlltﬂ;g (E&e}ﬁ{e’n% f&nﬁsﬁ:@) Wr&cécg%ex( mce 16-bit digitized
t 1

1maﬁes integﬁxaesa r’r'fﬁ %%/terfl%lfvr: Btgqﬂaz%lésmlgd edualpr(c&grag)t 1nnt6e (Q.,RISP marketed by
Calgigie ffoll§ntoan SeModrn). I $ome ghrot, tilt Badies qﬂdé‘frmtlyrspaahm; (ydth the hexagonal a* axis most

oftdWREIGEddl a@[heSIilt@.)('e)(wSe}e Staitedivia tieh eB&h @S WbiBomddlicakaE 8tthyeldc@6n microscope and

Me@% we@mec rd clnqgo%%:ys?§§’e¥l§: r§12 m?cfr SEJ[L %mz% %(\T{hgsye(/ oped in Kodak HRP

are al so use cata or transa atlo

as, for exanple pol yal kyl benzene transalkylatlons. In
the case of many catalysts, it is desired to

i ncorporate the new crystal with another nateri al
resistant to the tenperatures and other conditions
enployed |n organlc conversi on processes. Such

.
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active and inactive materials and synthetic or
naturally occurring zeolites as well as inorganic
worisni@se such as clays, silica and/or netal PKI/UER07/015387
such as alum na. The latter may be either naturally
occurring or in the formof gelatinous precipitates or
gels including mxtures of silica and netal oxides.
Use o f a material in conjunction with the new
crystal, i.e. conbined therewith or present during
synthesis of the new crystal, which is active, tends
to change the conversion and/ selectivity of the
catal yst in certain organi c conversi on processes.
Inactive materials suitably serve as diluents to
develppert Aldr nicharammLAithehtteopntbee dingnsidnal represevationpefabeseproel lattice could

be plu?é%itto m&da&ﬁta&oﬁa&tm an&bmq* ggonom cally and orderly

ans for cont olllng the rate
ﬁ’ég g'g %ng'lﬁs"aeee?‘? e Ry ?Jdeemlbﬁé"a?néor ated into

Exarmatelr ally occurring clays, e.g., bentonite and kaolin,
t O 1h AN eX¥BRp1E, IMEENG-R2I G/ ;ﬁdpa.emgfchd.ag tottikeenettdti af YS Parehd ™e.4,954,325.

co 'W%EJof%LrEQP %Eétoh %xt?x@ rst t ﬂr%gl%d f-é gEFBI %%)laﬁ'nleé%leﬁeinﬁne (HMI) (Sigma-

S, OXI
A‘dréf%l P‘?%"tY)’ sifiga ﬁ”é"ad Si 'Pe&B’rséC?'(B ), ﬁ‘lsd‘(}?"’cféd"él“ glminel selutipmff iy ¥ ALOs, 195
% Ngyoo US 8L O8Y) asit 50 enYtséilrelnaius @le satutvo e mpiaé hadsig: followig molar composition
as sHGR il BBle&1f:0 prevent the cat aI yst from breaki ng down

into powder-Ilike materials. .Y eéa? cl ay binders have

been enployed normally only fé ¥he purpose of

i nprovi ng the crush str¢ngth of the caEainysdA

NaturalTy occurring cl aM&aNUalnEJ!mBﬁm be conposited wth

. l}g cwWw CIT ybl dl 1 nCI uoe e 1Mont nDrI | | Onl §Oe ano KaOI | N
Si l" ol £ l el uda ha ot ad
u.||| y, wWH-eA—aft+t+es—thettae—tne—suBentontt eS—aht

H%Cﬁé’q‘znnl Lns commonl \ known as DiXi e M\ %

OHW8IOEY ori da clays or others in which the 9%din nineral

Ngosioti t uent is halloysitle, kaolinite, diatitte,

HR@&@,t e, or anauxite. Sfch clays can be usgd in the

raw state as o] @ gl nal th’St i cQ)Fndl{lJ}\EII al | y SUDJ ected

L~
to—carcy S.O.l.l o1 acta—tF e et bd]I

Stsriegsseprd BPYISt al al so indlude inorganic oxifes, notahly
Tigled na. In addition tojthe foregoing nat&ials, the

new crystal can be conpaaih@dizmichh a porous natrix

Xﬁgtl@gd,tal such as si | cajal rumna, E%,e!lﬂhgs@mpgﬁi@mel)

ley:stplllklgl(f/rf €Ot a; sit+tcathori a, StTTCa-DE OXI Ta,

1 ﬁnl ﬁ ae \ADI I "C f Qr nar \L f‘f\m\f\(‘l I aVYalal Cllf\h 2
g y —OTTo—oUTTT

(el
\JUIIH\J\J T

SiQp/AOn (maglar Fatigh - 1 hor | a_dilica-alumna-zirédnia
Tepl| Sudzee Arearfinti®d- nagnesi a Jand sili camagnesi®4 zirconi a.

Mlda&porecduerhde\eeain®gor t i ong of finely divi desdecrystalline

ERRLhAGHIRE AS@¥¥e)aNd 1 Nofjgani ¢ o0xi dé matri¥gvary

Cl;ystngg‘zx.’@ t—tte blyblHT TOTTt clllf?Sd)gléJ(SZggmplq lll gé%g&) T

Q _narcaont hy ol nht

* Thp a(l',)lif /;:Su(P_aci:f‘lthlé" Weﬁca(l%‘m%ﬁ%%hé Ic?rrectnoél o'E; }rgﬁlg?t ee&mer’(t spyree since aluminum was
suplfed apr Ps. beads in the range of about 20 to about 80
wt Yo hﬁd%eﬁﬁm&ioh enixnlf3a8me c@'ﬁdlh%rhefor&rfgCﬁttﬁe &hdikibiR listed in the above

TabEx\?l‘?eth )hﬂ%gpﬁné Qls gJ i?mes‘?zt ﬁ "R e'm&')?‘?‘ri;x%ﬁéplé Aeshf F?%w $¥se MCM-22. The SEM

picyre of P2 ieEH] oﬁ%ztafr@lerﬁsheweq rRlagle r@%\?ﬁé&w%@ FrEpasAiaksize of 0.5 x 0.025
pm . Viie & lebeshodifhalion r}bat&rrBroﬂK\e lcalEMedindfaial HXOBME@Ple A were shown in Figure 8a. After
r . A
calcgI Il(])tn @9&9@?&1 g{hlblik%&“r%ggﬁ? ?c&%émé@ﬁ%a@%%ﬁe? Qﬁ%ée%te&eh?% 4,954,325.
Exagp &? ed on a H TACHI S4800 Fi el d Em ssi on Scanni ng
El edlydrotherivbioravd@opistufeSEk prepivel ftony witerl Msi-digna@§°'R”) dibromide (SACHEM,
Inc. ﬂﬁﬁ‘i@d»’(flﬁtdasw, BAAEsA TR, aﬁd?«ﬁmﬁri ﬁxﬁ‘at@gohméh ts. 1pd4,emstf3y@mlns a@b50 wt% sodium

hydroQtde sol *on € mlx't:'ures cliq shalbi Landg e

Wing mo r co asr(tlons a7 sho:tvn in @é E)éowmg Table VIII:

t%ﬁ ol

€ sumo e tWwo-main p

(2Q, to the ratio of the sumof the same peaks in the
standard (reference Exanple for a given synthesis
formul ati on and conditions),
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mul tiplied by 100. The BET surface area was neasured
by Mcroneritics Tri Star 3000 V6. 05A (Mcroneritics
w@G080L@&sé on, Norcross, GA) with sanple pretrerCBUSHNT/015387
350C in air. The external surface area over overall
BET surface area ratio was calculated fromthe t-plot
generated as part of the BET determ nation by nitrogen
sorption. Electron diffraction patterns of cal cined
mat eri al of Exanple 4 were obtained at 300 kV with a
Phi | i ps/ FEI ( Ei ndhoven, Netherl ands) CM 30
transm ssion el ectron mcr oscgpe. The sel ected area
di ameter sanpled fromthin mcrocrystals was 0.25 mm
After crushing in a nortar and pestle, the materials
had been ul trasoni cated i n tbetMithe t o make a

drspersronmand themnm spread—on Egaqq q)eo]ml | m |1:over %Qamplez

200 nmch ~cannAar

OUUT T ITT COUPPTT \,I \,\ztl UT1 lIII VT US U U C UI I uo —\
precession accessory t:ﬂi—ﬂé—'ﬁp—qﬁ-ﬂpﬁo on ni-croscope

Sl@i’(lah@sl\/EGAS PO O Brussels, Belqgii¥m was used to enBure

Hof iogxi al illum nation ¢of the spaAacinmens to mnim za

ofkib, T € scaftering perjurbafiogsgfo The jecor dedo.a7

nlat o+t hat awor d +than v A~ on 12}

no-
nuyu Y |U| ac oo crrat T g CTTCTT PMT OUTSSTU TV [ a LII b ID

R/ﬁﬁv t

N2 +)Ié SITSFL I CS. IITE [Jdl teris—wWere FQ%UI UEU ‘(fv{ I—Uj I 06&
a .
orzheim . .Cer mqn\/\ Mcron scanndr to pL duce 16-

di gi ti zed i mages. | nt Spesltizatien conditigne pat t er ns_wer e

Tentperatiet@gr at ed using the ELD pregram in fhe CRI SR60

STRfBLadRmNy Cal1dris (SplTentunap Sweden) [ Tn someo

Ti %?hel_?, 1t bEI'IES of GITTraCIIOé'bpa[[erI'L (WI[I'] [286

o aAnan-a

reXagotian aE—axt-S—Host .Ghl. €11 oc_l ect cd as—the—t+i+++¢
axis) were obtained vig Spggact X iometric

XBP&qetof the el ectron microsc¥is&isard t hesd pat t 8gerfigure s

SidAROY @bk ched) on Kodak $O 163 ebectron mjcroscop@d/A

BETREd @B/ef | I m devel oped|in Kodal§5’y-IRPdeveI qper . Af thngA

of the pattegrn A EnSijonat
C&S‘g‘fﬁ%g t| ons of the recf n?%?afse‘lmq Frln?‘ coul d é”mw,de

1ure6
rovianl di ffr At AN n'\fjlrn

* Tﬁé&:kﬁgxli“ SS'iOZ ﬁmlsfr(“lv|ls0%lcﬁlateE)‘éVllh Cf)réesctulb U}Jtm{aléﬁ ‘Eg]e"é%?gﬁ%‘ cg si;lce =" aluminum was

suplisel @f ypise #fbodi ment s: Exanpl e Aln this exanple,
MCMritZn ivias: of Eefalceidwacaatididdgt 170°d e TaaéiTe dotdd withSio stirring for 80 hours.

AfteE%Iy?tanaNgn t% lg?:%th%gr'f_ﬁi re’aactlbsy m@GrD g[uln?l)f é&%ﬁk']%s'ﬁn?&éﬂ e as-synthesized

are om wat er, _hexanet hyl enel m ne

ma‘?fgf ’g’ﬁﬁ" RP&AFEHIeSIBAIRe3 si | i ca (UI trasil(tm,
De gUisSwixGerop Eyamplis wis ohysatied m 169°Grii m A¢fonEtotleivwith ng Sring for 220 hours.

After/oc :&%.o#%eﬁx Weh e rela%ll-g@ture anely 6O W SOGkisUNiered. The as-synthesized
Qﬁ solutlon nd xture had the follow ng

mater}g D C?Suem shown in aure

on as shown in Table VH Table VI| *
Th eTIG_Frys/tallgie maeulphsieve mege insEx@mple J| agd éoBhWﬁdh)é)lyP diffractions of pure phase
MCBERIX faqily dBleOflarsieves TheeRRD @lfeient of SddrgsallBik moEcdbrusivaoffiExample | and 2

mclM@ﬁ &H&Hg%xﬂﬁa él 1%9&0 2-Eha¢1d hﬁggicthB e/{rnﬁlon{se@frgré nPEhe _peak intensity of the d-
ure was cr%sta i zed accord g he condi

spaan?gstécam'nh att]ﬁéS 0028\/%%8[‘508]5 és a\ypxioxmﬁ e%or tflg}tehté\an t‘ine pealsc intensity of the d-
spacirsz. grritnhre sit 18 @3+eR3e Angstronssf THX ARBI difftactidroofthe poysillipth angéecular sieve of

ExaMpi¥k 2ghd 2 Tiehe SENLARY QlspicRig Rfixilh & 118680 ligahd ®F 55X AARds@ords, wherein the peak
i.nterzsl?tg\é?g\]@ %dgzlg:%t en%?(%ﬂ%]oe{‘tqh%ftﬁ éné%r{)mgg agi:)/r??l%gtgllycégl}ﬁ&ahmher than the peak
intepdty PEIPHE-SRIFING MaxiBHD @) FRS40- il repons- Hditorgllypthed-ppagipg maximaat 11.06x0.18
and 9126300131 AhghtiogidmereGian-diddréiepealsal ci nati on, the materi al

eth‘-lQ’lCh%Ie %e%a(gpfr%g%%roq Itlﬁ%&s&llﬁxb%ole%ﬁ&%&@@f ‘E)Damyﬁs 1 and 2 were further
characterwed by including values substantially as shown in Tables I1 or III.
Example 3
100 grams of 1 M ammonium nitrate solution was mixed with 13 grams of solid from Example 1

(water washed and dried). The mixture was stirred at room temperature (~25°C) for one hour and filtrated.
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Exanpl es 1-2 Hydrothermal reaction m xtures were
prepared fromwater, Me6-diquat-5 ("R') di brom de
WO 38N | nc. ), silica (Utrasil(tn), DegussaPCoUg20p7/015387
al umi num sul fate solution (8.1 % Al 2G3) sol ution, and
50 wt % sodi um hydr oxi de solution. The m xtures had the
foll ow ng nolar conpositions as shown in the foll ow ng
Table VIII1:Table VIII * The CH/ SiO2 of this rowis
calculated with correction of trivalent el ement source
since alum num was suplied as alum numsalt. The
m xture of Exanple 1 was crystallized at 1700C in a
Teflon(tm bottle with no sti P ng for 80 hours. After
crystallization, the hydrothermal reaction mxture
AncgtletIT00 \grapk oK man{nwnluwmta‘siolutner\eed mixEd avith sheSijtrated @slidAath the previous step

and qme% 't ?Jomh@.ﬂ %r%ﬁ@s@tﬂr%@h&hw nh)HurE 'w{gyg'fgeé% Cangh\ﬁshed with water. The
a In a

AR e ol Pt ehoren o bt B 520 hor b

Exalpledr crystallization, the hydrothermal reaction
m XTWS?ﬂtﬁésH Way ca@fed EKtﬂﬁTB @nndr d¥aitar fo ﬁxtaﬁﬁled excERt&or time of crystallization of 60

hrs. %S nt h SI %e%gedm?ltlls aﬁr)’fl allit\]ea dro uct 4 r}jpcglt wea?/eg Uvassa 8%0 hifd slurry, agitated and

sum@aqﬁpqieeanfed afiey the sgh@we*ﬂ%@eteawwaﬂ%sét%mnw apwé S'awa@eﬂed and washed.
TheNobtag &/ nthadidel yoliaplododl was drizit @vie1°C [35e°FXRD di f fracti on of

the l§£ Xﬁt‘l@llé éy&ﬁesﬂpcl &S&“c%as%k&nggepaltf—m §m A‘xtr?t@ qsu% 100 g of ammonium
i ng| acing maxjma at  13.1 and 12, 330. 23

w6 P SHETPIR e BPTIOT MPSERoTEY SRETE) TEReTeh e 2B aE] g « S°C. T
calqirgs produrr s a BET k8@ace &ealwgis{« miprEn iesteragp puntxe wreet & 7¢ nétgiand the ratio external

totag;aﬁbgcn,glrmgmlm 1t4he peak intensity of the dspaci ng
naxi.

t he Cr y ?allffi'actlon attFms f%ntgg’as-s %ﬁsa;[{l rgfaﬁ%o?fukfe%—%c rﬁagﬁld calcined materials

ecul ar sreve
of Exgipplpbrareshenja Egud 7spaci ng maxi na at 11 060. 18 and

9. 256k tefreAngaier iitbcell ibCEaingd kit@vnpaE-22NinedaSd) {(gonphrativeeExample A) was
hex oﬁzﬂas(g‘jbég%r )ﬁkm %lthjail’?‘l Qxﬁgatél@ %g%té‘ﬂ%g‘ﬂ [§ In the projection down the [001]

pr oxi nat e ual her 't han 't he Intensity
axnsoﬁreﬂ'nh(épa&erg ﬁ%{%ﬂ'?f smﬁpﬁlﬁ Hi‘ I%Hre @a) Zbgrﬂalnfgc %tg ttr? Eﬁq@rate patterns selected within a

“batghchd ihin roipraérly stals dekred delbpigicenagnotiei na at 11. 060. 18 and

9.250. 13 Angstrons \&E‘Jg%jlgnklﬁ@ﬂﬁﬁp@t)%peﬁks Furt her,

g By sk anS fr a3 5 e el ar R bt sooarsble difraction
pealgyofi thec $epatdta gatieeis Uk los ab e sasirrogh!| Igticgsfrasha ilt s¢ries TApIcle patterns (Figure 9a)
cledrly réVealtd the sfaXiagpl fe 3-adid Qeaf) LAKS ORfthe Lotk amap,mbttemtm bf @t Bnown MCM-22

pre uQsl \}f\gétgmpl\@% ma%gﬁ C}W (ch’ lé??bg fﬁ&md QIB l&gie efa{ lelﬁ%(%gpéngn (i.e., discrete

ture sstlrre

reﬂF‘é‘B?rf"P%éP%ft'ﬁFfeé" (1 C?Sle)lmlf 8feal8?Fe°fH6qﬁC"%] dThe result is consistent with the known
Foufriet ttangforenchf Asioglh exrit e oh thyis ediscin. 1M anmoni um nitrate

sol tﬁué %ddﬂﬂﬁanm%ee‘ijecwnt (hfﬁtaa%n fohtletrs ¥oBGns Ohdidd ffaRBkit A his disclosure were
mo? rggl)nl%g WF\ f}P arcr:ﬁ gFl,i;Hr%‘( ca Ia é ou°h a Sfa?tlry?ttéee %g%gou V@g é'h gnox ntl\f,l]CM -22 material
(copparative Emmpl? ) vasspmeringgy Gbamsﬁ@c? Bipgr ichpypits (Figuredh. cempars with Figure 3a).
AniRife da@rfroddthl 6¢thsonal spdtlfaftins alpéadipdiiowih ddbe oS3NirRe BhoSyn MCM-22 material

(R M@%Q)Cﬁ{o]gé f%in 9\%' Ercéc{haﬁerﬁ@d’]@ﬁﬂ %éer&) L’v"é]l‘ (l{ o %aﬁ;@* ﬁloﬁlbh thelr lrtternal agreement

exce ation o
wag éﬂ‘?ﬁ‘l &® réeQ/ b?a{ A improyed gereempust as| *PEn@vpﬁ Sefvean, thacmo rwpebfof patterns if a
phetarh@bloyias Lamtahe dortedtidnhers applied i, theagttérﬁsi fodh @B Glew material to compensate for the

arce?oulgﬁgcg%lg L @1%9 af'%k%% n?efn ﬁ)ral tgg%ﬁﬁgl 1g‘iﬁe %‘tér a?g" theymstgrr | of this disclosure

aln St |rre urr tered

(E%glﬁ é’dF lguTch quﬁaéqd sque §Vﬂi“f$e‘§ It}fé%ﬂegt&nf ﬂorbrcocarﬁeton \%'agbut also a doubled cell
repeht ingldls ditectighi(§€e @2&HGHFure 9c).

The diffraction data from the crystalline molecular sieve of this disclosure (Example 4) indicate that the

basic unit cell structure of the material might not differ from that of the crystalline molecular sieve of the

calcined known MCM-22 material (comparative Example A). However the crystalline molecular sieve of this
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15 g of the as-synthesized product was exchanged w th
anmmonium nitrate using 100 g of ammoniumnitrate |ike

WO pooBoarIpé e 3. A portion of the anmoni um exchaP@BUS2007/015387
material was calcined in air at 5400C. The cal ci ned
product has a BET surface area of 514 pvVg, an
external surface area of 72 nR/g and the ratio
external to total area equal to about 0.14. The X-ray
diffraction patterns for the as-synthesized, and
amoni um exchanged and cal ci ned materials of Exanple
4, are shown in Figure 7. The _representative unit cell
for cal ci ned known MCM 22 matéfial (conparative
Exanpl e A) was hexagonal , space group P6/mm wth

disclayppyr (3xamplt e4)adifferd Aradrl theC crystldneOrholéculak rsicvil @f phojkeotn OICM-22 material

(conﬂl;%etéﬂgnilgg)lk tl‘@)ﬁh@wﬂglaﬁa;]ko pat t er n cont ai ned sharp

Spot.s rom se

e Oer nerbre el Bh i | g R S AT R CRSS sy he ared 1o
agr eed wesktbrnsndior thaetreakiog bfcthe difactiog|phtfe(nialdng thel([*¢3(digctipy upon tilting of
S| F(1)] th®@mikocry¥tiBl8d/k: Was nornalized so that S| F(1)|

- n%znﬁhag(g,b;egsn by 339 JELAL, vere ampl i ¢ udes of

rab “[ﬂ S of the separate patterns:
ergpllipgraolpaalar fv6 obihe kg crldned MfrY! 22 piaterial §eoppgrativg £xample A), on
the &hkﬂ‘ Maihided Regulfristaghin ©a18) the b @Réckiyh foas@Atie tn loRieres PHEAING all directions.

Arcegifaré Qr%a d %&tl%n H%ctlcﬁ'/%wpéms%n; tna,ecr%iial']ﬁlé mQ@aqar si@l'e%th%chlsclosure {(Example

kKnown recursor (Exanple
4) wayld F‘é‘b"r"ﬁ@t“é‘?e l(‘?l’rﬁfﬂ’a@“@ﬁf)ﬂ’%"l‘f%\‘féd NPV tice r epeat
Examplefig ¢ direction (i.e., discrete reflection along c*)

but A Ic£1§§se ads ﬁe;féﬂ:ﬁtfﬂoﬁm%xgﬁt ﬁaﬂﬁkﬂ ;ﬂ@iugfof Esainlpeeclt ﬂn&@cﬁwnthTflﬁwewht parts of
aluml?a é];.aﬁocl\ SYersaPl?dO gnean(%rP' Wlms '{lﬁ catalésrl! as slu le 1In gr%nr%r{u?nrx] ‘ﬁ’ltrate rPlltered and dried

e uni irection
at 159°§dlmﬁqrm?ﬁ Thik e3tabyse @y ewvewq‘ by si¢iniom inpRitreser s 544" eniotipned by aqueous
amnGoalu@l dek dxettatdeiaad caliinidgih sir diss@Cosur e wer e nost
ExakgEgonl y slightly arced (Fi gure 80) al t hough a spot

pattern simlar to calcined known 22 materia

( cofhSAPEE iR PESASHIITE" 3 Voield P%'Erﬁﬁtpf%% b YRR 5’?"‘8‘6 A mixed with 20
weight pots of pipmma (haRohe glersal VD) orcthnyra besisniVvater Wegpddes @ adlle mixture to allow the

resufXR lchihi Ul & Q@ioaneﬁ r.,qmehhﬁatsgc wesl'br@daa:h ematem&é a.naasat 120°C before use. The

Cataﬁ%{ﬁa@gclwickb)y\éa 1n61§)m n ﬁ%g gt %rbgfmﬁ)t% Wedrl)o agtazo n{meoni}]lg ncfrade exchanﬂe and
calciping ipyr8é486- wel | (R = 0. 14), even though thel r
Exaimple@r nal agreenment was good (R < 0.12). An inproved

agr @ﬁe‘@ﬁiyst pJPQ 13‘1 2 1@?&&6@%%51@@ whkdRizl B Qg’/’?&)]"nesh and tested for benzene

tter |f a eno ol ogi cal rentz c ctio
alk@% ﬁl’r iwg pEOBYIfrﬁeBﬁ]é?nF gﬁﬁ?n?nr v&tﬂ ?rﬁ@/?eﬁgwasnﬁao[n Lllcfegluslp% q\e catalysts prepared in

Examplep & aahé-e Thoratatyewes loaidd e ¢ eatalysobasket Rite-a @ell-Mjxed Phir @gtoclave reactor.
BenQeinQElBS i1 @Radtls) dnit bfoByl@fe (181Ber&d) G/erd @fdn BRI®Ini a1 B81alri\® of Benzene:Propylene.

The reac c;nl c%!adxt?ons WJeﬁ 36%2 QEPSS?)(?’gf &‘%6 %g% gnd4the ":eacgig{ ?vas ru)\ for 4 hours. A small

Sone . St eakl n ectl ons %
Samﬁ'iel"él?ff"i'”ﬁ‘i’lwa(sd""tj‘drb‘mat é?gglér interyalg pdeprlzed PS"’rgé‘bég‘l““? C {pde! HP 5890). The
catat}ist peornoince y@eassased\Wy d-kigeticeac@®aty . ratd vensthnf basaic b propylad sconversion and

selef:tf\@cmééﬂﬁne&ra)’ﬁfo% drdp?f%né@h»%?skﬂnar sieve of this

i's t at the
cel MRS et Brs ravinal e S g Bt e FEpe P rom xample &
t hathegpsujtheeressybaval in fhadolloping deiflalX- sieve o f the
cal ci ned knovvn MCM 22 rmt erlﬁJb]e(morrpar ative Exanpl e

A loWeV-er v, ot C‘J eVve——o ‘F
eF—t ||\, €+ [y St ul | HARQ IIUI L,uun ot

t hi sdii scl Ga¥e (ExanﬁFtéV"Mf) dPHIRYY> Roppglizgd{BIPB/Cumene

Crysi_a_l_l_k_n_e_gg,j_e.eﬂ.ﬂ_ar sievd-of the knov rﬁ MOM-22
mat efial E?‘Q“H’l‘ﬁ%rathp%‘Qﬁ le A) in th%z“nl | owi ng
areas: (E)an!pﬂqick_ﬁ ofl08 he lunit cells 190 the c

di r &bd daplystsheved bath agitvindand agdectivitydentetgndgye difytation wetiohk O
patterns and/or the streaking of the diffraction
pattern along the (*c) direction upon tilting of




the mcrocrystals; and/or (ii) the doubled unit cel
along c direction. The crystalline nol ecul ar sieve of

wo b@sknasm cal ci ned MCM 22 material (conpar at i R€T/US2007/015387
Exanpl e A), on the other hand, had a regul ar stacking
along the c direction to conprise an ordered crystal
in all directions. Arced and streaked el ectron
diffraction patterns fromthe crystalline nol ecul ar
sieve of this disclosure (Exanple 4) would al so
expl ain the |ine broadening of the powder x-ray
pattern. Exanple 5 A catal yst _was prepared from 80
wei ght parts of product of Exahble 1 mxed with 20
wei ght parts of alum na (LaRoche Versa! 300) on a dry
baswsile thh#usrativileyndddimanss o iy disclsure ave heep desaribed iviith aardqularity, it will be

unddrdtdob %a@_dari@&q)tlgr' h\@ﬂﬁ@‘ipr&g@l@g&_ QS;rg{t o 44 €an b-gl?gad@)alngtje%? those skilled in the

B RO oA SR Ao b gl gmendd s he o
of thealagnsappgndedhegite beglimisd QO E: Efawminy laed @schiptiens a¢tyferth hgged but rather that the
claird &Qaﬁsﬁdqdfag Qﬁbﬁ&sé‘ﬁiagm;f&aﬁés$f SikenRbI0 ddvl@tty Wiich reside in the present invention,
ne R B TR S e BEsoth eyt B b B e 10 wich wis
disclgapse pestgiedl to the mixture to allow the resulting

catalyst to be forned into extrudates. The prepared

extrudates were dried at 1200C before use. The

catal yst was activated by calcining in nitrogen at.

5400C, followed by aqueous amoni um nitrate exchange

and calcining in air at 5400C. Exanple 7 The catal ysts

prepared in Exanple 5 and Exanple 6 were sized to

14/ 24 mesh and tested for benzene al kylation with

propyl ene. Benzene al kyl ati on with propyl ene was

conducted using the catal ysts prepared in Exanples 5

and 6. The catal yst was | oaded into a catal yst basket

into a well-m xed Parr autocl ave reactor. Benzene

(156.1 grans) and propylene (28.1 grans) were then

added in a 3:1 nolar ratio of Benzene: Propyl ene. The

reaction conditions were 1300C at 2183 kPa-a (300

psig) and the reaction was run for 4 hours. A snal

sanpl e of product was w thdrawn at regular intervals

and anal yzed using an off-line GC (Mddel HP 5890). The

catal yst performance was assessed by a kinetic

activity rate constant based on propyl ene conversion

and selectivity to cumene at 100% propyl ene

conversion. The activity and selectivity results of

Exanple 5 are shown normalized to the catal yst from

Exanple 6. The results were as shown in the follow ng

Table I X. Table I X The catal yst showed both activity

and selectivity for the benzene al kyl ati on

reaction.Wile the illustrative enbodi ments of this

di scl osure have been described with particularity, it

wi || be understood that various other nodifications

wi Il be apparent to and can be readily nmade by those

skilled in the art without departing fromthe spirit

and scope of this disclosure. Accordingly, it is not

i ntended that the scope of the clains appended hereto

be limted to the Exanpl es and descriptions set forth

herein but rather that the
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cl ai rs be construed as enconpassing all the features
of patentable novelty which reside in the present

WO poosfotd46m, i ncluding all features which woul dP@EUS2007/015387

treated as equival ents thereof by those skilled in the
art to which this disclosure pertains. CLAIMS W C aim
1. Acrystalline nolecular sieve, in its amoni um
exchanged formor in its calcined form conprising
unit cells with MAW topol ogy, said crystalline

nol ecul ar sieve is characterized by diffraction
streaking fromthe unit cell arrangenent inthe c
direction. 2. The crystalline ol ecul ar sieve recited
in claiml, wherein said crystalline nolecular sieve

CLAIBISf urt her characterized by the arced hkO patterns of

electron diffraction pattern. 3. The crystalline

WeGBimcul ar sieve recited in any preceding claim

(¥3)

10.

R

12.

wherein said crystalllne nol ecul ar si eve |s further

characte |ze he unit cells streakin
. d| r é:fysta ne WO G%aé SIEY_G g]tlgl ﬁnlnhogru%ﬁxchan eg l’g) OI' in 1tgca(]:cu'{ed dOl’lTl, compnsmg

O BB &

i n uy et SEBAYRGY drrelory: ereraling dngecupy s Isj fharacterized by diffraction
ol dxseingfrogi teaamiticell Frigpgemert inthae ditseéani zed by the doubl e

unit cell along c direction. 5. The crystalline

ol eiRUdr@talitt evRolle Giete@citet iradlimp;, @baelh BGd ayadlime oivdechlagsieve is further

a t Qlaibtedidll bR SaradaBR0 Riiterdd SAle@FonlilifRtdRAueR/ g as
measured by the N2 BET nethod. . 6. The crystalline

erI ?l?e%rﬁ[alh% %Xl@ a?g LJe‘?anEJtn gllapﬂ Q;hd':_fn J‘aﬂ}{' WHrefh scrnatmlygalﬁrte molecular sieve

of FaLLe cﬁgacteaw ST LR N

exchange with amonium nitrate and cal ci nation,

whe et gysiaHise mRle@yan pipvedtritedio anvresdinaciayar wierinTal cppgifegnolecular sieve
t - plsdirthef charhterizdl HBEE, doible ditirecelbglgnstcalirtdioe ol ecul ar

sieve recited in any preceding claim having a

oI PhOEr RN ind inoledlat sake Raiidtin atyhRécediny @dim| IRABE a 2QalWhiPace area of greater

of  thgayalaghbished ARheQUbEBF mshdve having a crystal
di anet er greater than 1 mm as neasured by the SEM 8.

The E r é/ Stt ?]mf: mo?ccm srcye rccr[cd in ¢ zyle r a(%/lmto % gat{o of %16 erclernal surface area over the

gée?"&ﬁér%ree SV B shotor Rt Sy 0

cr ygftdaqatcrnﬁ@nﬁﬁreewr%ﬁxtegrae\vefa% a5t s getermineg Epap PRt YRS SET

of about 0.025 mm as neasured by the SEM 9. The

cr y Shadrysatige moleedar| sizve tigd én ang erecaiihgichirarhgvips @ medhaigey of tabular habit,
cl ammgreih 5t Iehesoaatadriteed syinamble@mtatisievehindiy 4 digstal diameter greater than 1 um
sepad atkd dyactspn. bet ween two XRD peaks wi th d-spacing

rraxi mum of about 11 Angstrom (about 8 degree

TL & lln %le%m rus'tev§ l‘e%lté%qg %x];}r E@e& Qaﬂn lle/m %gr{tcﬁ&rology of thin platelet
ijl]onr?e Wche rein zﬁ?east SP wt"ﬁ ‘of Rle [:gs%alfar(rf rXol?cular suive kivdmg a.ﬁ;?/stal thickness of

cr y§‘f°étf??%§é‘“’r?ﬁl"§?:sﬂ'ieapy'§? @W r ecited in any preceding

claimis an MCM 22 fam |y nol ecul ar sieve. | 1. The

cr y Shatrystalline mislieselad dave sdciseain peycpreesding plaignys ghpretieidedigy a feature that the
cl ais¢paiagonafactdvibAv2éh 1ol XK barks wittled-gpacid@ maimom yo§ bl | Indengstrom (about 8
MCMd@ateetRb-816td) Al alsoue/EARRIRH (a56UB 10 degi} tvib-th@k)ad at St 0.8 eferably at least
ar eq sQbr i eds Sretnllsrihetallintnderf® Measured by the N2

BET nethod; (b) a ratio of the ext er nal surface area

overThé pe tatllme n'rtolele_é‘rfSIae‘\(;eere(gtegm an prec&eno cl%Iaras a(r)t l\;l‘éMggtfamlly molecular sieve.

convers exc

nitrate and cal ci nati on, wherein the exter naI surf ace
The crystalline molecular sieve recited in any preceding claim is an MCM-22 molecular sieve.

m ngcﬁanoe with ammonium nitrate

A crystalline MCM-22 molecular sieve comprising:
(a) a total surface area of greater than 450 mzlg as measured by the N, BET method;
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area is determned froma t-plot of the N2 BET; and
(c) a norphol ogy of tabular habit, wherein at |east 50

woedsoicsshe crystalline MCM 22 nol ecul ar si evePtHUB2097/615387

13.

14.

crystal diameter greater than 1 mm as neasured by the

SEM 13. A method of manufacturing the crystalline

nol ecul ar sieve of any preceding claim the nethod

conprising the steps of: (a) providing a mxture

conprising at | east one source of at |east one

tetravalent elenent (Y), at |east one source of at

| east one al kali or alkali earth netal elenent, at

| east one directing-agent (F§?3Mﬁter, and optionally

at | east one source of at |east one trivalent el enment

(X)) Sai Frafid Sleht Rreh@dslitste bildSovkOthé @M fErad¥le@ bf less than 0.15 after conversion

conposi t ingﬂ-'l-fom @ex%ha:l'lge With dnﬂt(olnﬂlntrﬁtrakézag)d Xalc?nai]i&g whAOD e external surface
OH Y = 0. Q0L L -Qin 2y Mot or N, Lga 2 R Y = 0.001 to

2 wherei ' M |'s an aT<aT|p,ms§:aF,éd’ | s at | east o ecu]
N, NEN, N REREPhIes 26T Ima it B hetgi i et sk o S e if-22 molecular
- di quat - Sevs Apvines)yystal et greyyjthpn bHm ay megsuigd bt 3FMd

wi thout trivalent el enment source correction; (b)

Subai reditiod goftie@ufattingr ige atystaltigesmelkdulay atevoonf aonpiedediog slaim, the method
t o fompiRink tps siet conpri sing the desired crystalline

Mol @eul aprovitiRY 8 miMe E& phisihd15t 1GEYERE SHukde 28411QE one tetravalent element (Y), at
condi ti ofé séé&@&rkeéoQ’aﬁeatstemgT?%& Eﬁali ertﬁ p\@tafe@errlrgﬁt, Qfleagtrof?mirecting-agent

100 C to w%r at‘?uri1 ppt]a n ‘h%ﬁ%a@ one szoau;[-cle ?ﬂat‘elast nefn[i]? @n?ek?e(?n%%t (;(), said mixture.
hour to 0 110’url ;. 920 recovering e crystaal I ne
mol ecul aPav&iedipdolioy °¢ReP"g t he recovered

crystal | Y& nol eculTar si'@RMEY®Y (1) ion-exchanging the

crystal | Hf&Ynol ecul=ar si&9é0®Pth an an ammoni um

salt(s) sdh¥Mtion;, (2) cal®imeay the crystalline

nmol ecul am*si eve under calmimsd i on conditions; or (3)

i on- exchangi ng the cryst@lohiitdre nol ecul ar sieve with an

g? 2P;FPW&1§ aft/lt (ssin %RLIPHe&E‘ aﬁ&‘q{ qglaf:llé_%tn?}et JQ,Q~I,N,N’N’N’-hexamethyl-I,5—
y | \l 1 - . .

condi ti oﬁgs]n.?an%ﬁé“ﬁ%ﬁe%ﬁ%?klg?j&%#pgséf(%l@eﬁﬁl u%atg)ﬂgﬁ ¥ s caleulated without

compri si HY2E P eeriidfent el enent correction . _

r alr';‘g)é s ofubrmityps 1@6 Ulixtltr?)atdr)g@l_hzailsr_l c%d%TsH% aanafa product comprising the desired

manuf act GPFElreamelpay et Hevei wierdipthe etallizatdenespaditiqny gomprise a temperature in

nmet hod cdwpmigsefiifnt 198 “Go@p&'Coind a Crxjtalligatiqn taherfrpmeabout 1 hour to 400 hours;

m X{ir e eeoprinsthagywdiink eagtulosievesaudr ce of at | east one

t et r@val @.dtingihe rRéMered Yiystalfide rhobasikr seRe€bysour ce of at

| east onegpal Kabd-exBan@hddid iry @AM holtBlidsic@! AIRRALA ardhonium salt(s) solution;

| east on%Z)dl r %Qltc#nﬂg?h@?y@ghlixe@olecm}sﬁrve uxﬁ%al@ﬂ&to@@@rldlt%ns; or

at | east gne slource a

t | t | )
( X) . sai on- é“"h"‘g%}{‘ tﬁe %rﬁs%fﬁlfsng lﬂ%ﬂ%ulgrrs}e\w/e%k'ﬁpgn aﬁ ar%mgmsm salt(s) solution

COﬁ'pOSi t iaB gcu ar serQMJggcaﬁpnaégn conditions.

r
qaﬁ:'l;nlijng the crystalliffe m
The method of claim 13, further comprising OH:Y with trivalent element correction ranges of from
0.01 to 0.39.

A method of manufacturing a crystalline molecular sieve, the method comprising the steps of:

(@) providing a mixture comprising at least one source of at least one tetravalent element (Y), at
least one source of at least one alkali or alkali earth metal element, at least one directing-agent
(R), water, and optionally at least one source of at least one trivalent element (X), said mixture
having the following molar composition:

Y: X2 = 10 to infinity
H,0:Y = 1 to 10000
OH"Y = 0.76 t0 2

Y N = 0.0011t02

R:Y = 0.001to2
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Y: X2 =10 to infinity HOY =1 to 10000 OPT:Y = 0.76
to 2 MY =0.00 1to 2 RY = 0.001 to 2wherein Mis an

wa@bkdoaloicsfet al and R is at | east one PCT/US2007/015387

16.

17.

N, N, N, N N N - hexanet hyl -1, 5- penta pedi am ni um sal t
(Me6-dquat-5 salt(s)), wherein said OH:Y is

cal cul ated without trivale pt el enment source

correction; and (b) submtting the m xture at

crystallization conditions to forma product

conprising the desired crystalline nolecul ar sieve,

wherein the crystallization cggdltlons conprise a

tenperature in the range of from 100 C to 200C, and a
crystallization tine fromabout 1 hour to 400 hours;

(Cc) recowrdrdimgv tibenCilyai akial Afd M6 leatt @i NN HﬂdN’-hexamethyl 1,5-
(d) tr eaﬁénﬁgedﬁanﬁlﬁxﬁ G QM@&EI&J&\@E@&H}) %erﬁﬂ' QRUOANY S @¥Eulated without
by: (1) v&%&t@é&g}@m}c@%&%n%zﬂ alline nol ecul ar

si e %onﬁn?o tto POI’I’h a rZJduct comprising the desired

cal %’Fnl nf;“b{“ f té""am%{mmfi i c@'St%?faE
cal ci nat fofe! l&iﬁ’ﬁﬂ etcplarn%eve,o\yhe gr)t § %staél%e“ogﬁ: Pcﬁt ns ﬁ(gnpnse a temperature in
cryst al | tha@neraf&em 189 "Cp dUCaand ﬁ"fé%ﬁa“azﬁ“"&ﬁ‘ﬁﬁﬁm[ﬁ'rﬁb°“t I hour to 400 hours;
sal cf s) webvtingohe @ystlloamekenlangievehmdcr yst al | i ne

nol egul arresinemerecuveied crgadlipiemaleacda seontgdi t i ons. 16. The

met hod ofy)cl aiigiekéhandiny thd@ystalDEPble&ildd GievShbith ¥n Wi dnfinonium salt(s) solution;
trival engzxyel egRBhingRE E@ﬁeml&%Je@ﬂﬂ%&v@éndér&ﬁl%ﬁwﬁéontlﬂor%, or

17. The Ff,P)t ho%noet(cl\q}@fnoqneecr%tallﬁlle mo%ul;rgleaeavnhvmec& %HOJ MSalt(s) solution
H2O Y ol a ca{ Hma glefcrystalﬂnefmcﬁﬁcu%r sge%e gr]:deI cragma ?ﬂm%wdlt%né 0

35. 18. A manu uring a cryst a

nmol ecul ar sieve, the nethod co r|S|n9 the steps of

(a) Ths B 4 glaip .lﬁ Reriperecoppting ot g Wik Rl gl coBtHiprEranees of from
of 8f4tedast one tetraval ent elenment (Y), at |east one

source of at |east one alkali or alkali earth netal

el emBdvhethaitof higasé of@REmI3FIBCHheRdn thgBY:Y (rid)ar raviaisen the eangk of from about 5
optigyzal |y at | east one source of at |east one

trivalent elenent (X), said m xture having the

18.f ol | ow'th%g FD Ln@éct%%[gg%ws{ai 19@:8;)llgcu?§251eve]tge J]thdr&t)llng"i (1'% the steps of:

19.

) o G d{né aém{(l\ﬁrg c%m%nsw'g a least ong s&urfe of at leasf one %sra lent element (Y), at
at | east ‘%‘ﬁé”?\f"NC?\Pf aNIeﬁSN)e aH‘éB‘(&Wﬂ?H?T“ |mega1|eelement at least one directing-agent
pent aned|(%hfvﬁFru?ﬁd§a‘1‘°("a‘(Yl‘9EBﬂsél?'tﬁ’dﬁtrce@fétd‘l’aft(%i frivalghs glpragnf (X), said mixture
sai d OH' hyvipgsstheiallevibeaneat coppdsitior wi t hout tri val ent

el ement SOKyce corr=ecti orgto infinity

H.0Y = 5t035

OH:Y = 0.001 to 2
M*Y = 0.001to 2
R:Y = 0.001to 2

wherein M is an alkali metal and R is at least one N,N,N,N'N’N’-hexamethyl-1,5-
pentanediaminium salt (Meg-diquat-5 salt(s)), wherein said OH:Y is calculated with or
without trivalent element source correction;

(b) submitting the mixture at crystallization conditions to form a product comprising the desired
crystalline molecular sieve, wherein the crystallization conditions comprise a temperature in
the range of from 100°C to 200°C, and a crystallization time from about 1 hour to 400 hours;

© recovering the crystailine molecular sieve; and

d) treating the recovered crystalline molecular sieve by:
H ion-exchanging the crystalline molecular sieve with an an ammonium salt(s) solution;
@) calcining the crystalline molecular sieve under calcination conditions; or
(3) ion-exchanging the crystalline molecular sieve with an ammonium salt(s) soltution

and calcining the crystalline molecular sieve under calcination conditions.

The method of claim 18, wherein the OH™:Y is in the range of from 0.01 to 0.5.
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(b) submtting the mxture at crystallization
conditions to forma product conprising the desired

wa@eystad4sé ne nol ecul ar sieve, wherein the PCT/US2007/015387

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

31.

crystallization conditions conprise a tenperature in

the range of from 100C to 200C, and a crystallization

time fromabout 1 hour to 400 hours; (c) recovering

the crystalline nolecular sieve; and (d) treating the
recovered crystalline nol ecul ar sieve by: (1)

I on- exchangi ng the crystalline nolecular sieve with an

an ammoni um sal t(s) solution; (2) calcining the

crystal line nol ecul ar sieve oftter cal cination

conditions or (3) ion-exchanging the crystalline

rrol.ﬁ\g %eﬁn %éél in W\)I gﬁe‘%@ camolal 1@ §e§é rt ga‘?’c) tcrﬁBérH&xJe Nhn Efl[ﬂadrange of 140 to
ca“géﬁlng t e crystalline I"'ecul ar si eve under

cal ation conditions. 19. The nmet hod of cl aim 18,

wherein the OH':Y is in the range of from0.01 to .

0. SThegretpp of apst prs i rckémst B iheely thenaystpflizatiogjcprditiogs fugther comprise a
whetieing spsed id teeampeefdiomrdzo 1 @00iRPM-he range of 140 to

1800C. 21. The nethod of any one of clains 13-20,

whernei tﬂetﬁdﬂeode'ny‘coBahk icBads B2 1C Giihet EdipSisifigli tskProf calcining the exchanged

Cor@fs{aﬁﬁe Rofeluldr EibvaGie §@§§éﬁaﬂhrgo{ua%asf ange of fromoO to
1000 RPM 22. The nethod of any one of clains 13-21,

fur,}hther (t:h #’SI ng oaﬁest ?pclalmscql‘ E%nlw remheth XCh@”ctgngrther comprises
crys ecul

ar
G e et ot o R BT g TR o e
13-22, wherein the m xture further conprises O 25 wt %
of Beevethesef 2on ompeofngiight 1398, ey BiE et is SNBPBNIN Nphexamethyl-1,5-
I t speotned@mindmmiibrddide. The nmet hod of any one of clains
13-23, wherein the Ris NN NN N N -hexarnethyl-I,5-

pentriRigeoad bt Al bR ofl bikike -0 whersin thEVex et iedarRt oftyh 10053
of clains 13-24, wherein the Y:X2 is in the range of

fr 10-.5 26, T n
Whgfr]mee met OE ofaﬂy ve.olgglalm;tl%géj rwgnrelgmé sr%g%rjntfh%)r%h& o%o%%ig?ﬁﬂ 0.5.
27. The net hod of one of clalnB , Wherein the

t et Fagyegthed of 2y @?Fé’i‘if'a‘(“ﬁ’)' PG WpTpip é*tiﬁe"a%em em?"h%? KoyeBy

any one of clainms 13-27, wherein the trivalent el enent

( X) Thegnegtiod T amy e oF Qlalm‘FhMTmthI:reld thgfirivaleyt efpmentdX) is hlamingm.

13-28, further conprising a step of form ng catal yst

par THeGhbidt Qﬁarb)bnaaif clap@9t-20,Terhaf compFiays dbiep loNfdrming catalyst particulates by at

Pr i fedst 13 of Byl BfideZprilGhe, RNEHRE, BIbIMEIsRA. 30. A MCM 22
nol ecul ar si eve manufact ur ed by a nethod recited in

. any 95 molecular sua\;'e ma%gfia%x})rg'd l%)/% xgertl}og ?e?:ﬁsd i gnﬁ%?&&&MSqo Do

converS|on tactin

hydrocarbon feedstock with the cr stal |ine nolecular

si e @reEe foy BYrgcpromspresiréon semeridieiie SkPP5 30 or

mani# act aqnéa@tlw hyprecashon esdstesk With g]erﬁgsq@mggole%lﬁd gipve recited in any one of
conver si orimsdridi 10 @mendfestuferimtize reared of dhing | p?B dudet conversion conditions

to form a conversion product.



